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ee specialization has put Arcos 
in a position to supply you with the proper elec- 
trode for every weldable alloy —each has been care- 
fully developed by the Arcos research laboratory*, 


and then proved in the field. 


If you weld stainless or other alloys, a copy of the 
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above new Arcos Electrode Analysis and Color 
Chart will save you time in choosing the Arcos 
Grades best suited to your particular jobs— Write to 
us or contact your Arcos distributor for this chart. 


*Now is the time to start working on your special all 
sult the Arcos Research and Engineering Department 


gladly work with you. 
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—they make good because they have 
more good built into them. Hobart Weld- 
ers have exclusive Remote Control, two- 
way ventilation, are single unit in con- 
struction, give you 1,000 combinations of 
heat and current. No other welder can 
offer as much. You owe it to yourself to 
investigate Hobart Welders NOW! Avail- 
able for immediate delivery to help you 
with your present production problems. 


PLAN NOW for post war! This new weld- 
ed design service is a most outstanding 
contribution to help you design your 
new products with the help of welding. 

No production man, 

engineer, or designer 

can be without it. The 

initial pages FREE. 

Write for them today. 
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HOBART BROS. CO., Box W4J-34 
Troy, Ohio. ‘One of the worta's 
largest builders of Arc Welders 


x Try‘em and you'll 
prefer them. 
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your price lst 
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, Practical Welder’s Vest Somplete Hobart 
(ATE DELIVERY on many models Design Sheet Pocket Guide Welder Catalog 
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Erection and Welding Sequence as 


Applied to Welded Steel Hulls 


By Montgomery Q. Cellers' 


N ERECTION and welding sequence is a plat 
/ relating to successive operations of erection and 
a welding required in the fabrication of any welded 
el structures, and designed to accomplish certain 
nite results. It is not something mysterious but is 


mon sense based on both theory and experience and 
be determined before erection begins. It car ery 
sily be mastered by anyone who has some knowledge 
welding and steel construction 
[he incorporation of an optional erection and welding 
juence in the specifications by the designing naval 


hitect would result in the elimination of most of the 
certainty final results that has prevailed since the 


velding of steel vessels began, and I predict that it will 


t be long until this becomes common practice 


Che reasons for an erection and welding s« quence are 


Unless properly controlled, the shrinkage as 
sult of welding tends to produce unfair structures 
Shrinkage causes residual or locked-up stresses 
sometimes result in fracture 
Shrinkage makes it difficult to control over-all 


mensions. 

g, it is 

Among other causes ar 
rolling and galvanizing stresses; (2) storage and hand 
g distortions; (3) gas cutting shrinkage; (4) improper 

fitting, 1.e., loose or forced fitting; (5) unequal ex 
sion from sun's rays; (6) unequal expansion because 
changes in atmospheric temperatures; and (7) over 


shrinking. Overshrinking will sometimes destroy all that 


While welding 1s the principal cause of warpit 
altogether responsible. 


equence may have accomplished. 
\side from the necessity of having a fair shell below 
e water line for the sake of speed, an unfair shell above 
the water line and distorted or buckled bulkheads and 
ecks need be straightened only for appearance and to 
vide a fair surface for foundations, etc. Loss of 
trength as a result of buckling in longitudinal bulkheads, 
buckling of shell and decks near the fore or after end 
i hull, need not be taken into consideration Any of 
ese conditions amidship must be considered, however 
tis the midship section of a hull that receives the most 


ess 


There is a tendency in most shipyards to spend time 
money in straightening by shrinking and pressing 
ther than to adopt methods to keep structures straight 
ule erecting and welding. I believe this is a mistake 
iuse 1t takes quite a large crew to do the straighten 
ind it consumes large quantities of gas and oxyge 
hich in these times are essential materials. The use of 
ter for quenching in shrinking operations is somewhat 
nuisance, especially on the hulls 


ecture given before the | Angeles Section, A.W.S peptember it 4 
ding Superintendent Seattle-Tacoma Shipbuilding Corporation 
Wash., Chairman of the Puget Sound Section of the AMERICAN WELD 
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The belief that strict adherence t n erectio!l iri 
welding sequence may slow up fabrication 1s uniounded 





Experience has proved that it ultimately speeds up 
production by eliminating most of the time and cost ol 
straightening distorted members, and by iving time 
necessary to fit to the hull and fair-up unfair or warped 
issemblies 

\n erection and welding sequence v lish 
much beyond its general purpost W het ur 
working more than one shift, 1t provide ethod and 
order of procedure for each shift If there ar lozet 
different ways of doing a job, and each shift ts it 
1 different way, very little will bs compl while 
if each shift uses the ume met! I t 
cedure, the job will be completed 1 rderl nes 
with a minimum of man-hou Chi t 
Sequence because of the tact that hy il] i thew 
various parts cannot be tabricat erected b i 
sequence governing every perati if 
detail is no objectior This is becaust recti ind 
welding sequence can be mort 
need go into detail in very few instance lhe more 
knowledge the shipfitters and welders havs ust what 
welding shrinkage is and how it affects the ship's hull 
and its many subassemblies and the riou ethods 
that are used to control or cc unteract that e, the 
less detail the sequence need have 

There has been much discussion pr nd « regarding 
welding under restraint versus so-called tress-free 
welding I prefer the ‘‘stress-iree’ method because b 
its use we can eliminate much str whi if t elimi 
nated, may prove disastrous The hull roduces 
through welding entirely under restraint ( 
siderable locked-up or opposing stresses in them which 
may result in fracture later if too much of this stress 1s 
in a part of the hull that receives nsiderable stress 1 
ust \ restrained weld will relieve itself « 11M 
traction while in a plastic state, but there 1 iderable 
contraction that must take place after the weld met 
cools beyond the pl istic stage 

There are objections to using som t the esent typ 
of automatic welding on shell and main dec! ther 
than subassembly While the high heat pee 
welding and the large amount of flu ering the weld 
result in an annealed weld, the object that ther 


is considerable contraction parallel to the wel 


sequently automatic welding is not flexibl manual 
welding nor as easy to apply to ‘‘stre free weld 
If automatic welding is done under restraint, there 
considerably more locked-up stress th if manual 


welding were used under the same conditi 
While the only 


properly annealed one, a structure produc: 


‘stress-free welded structure 1s a 








free’’ welding should have little more locked-up stress 
than a riveted one and considerably more strength 
than a riveted structure because of the higher strength of 
welded joints. Riveting sets up stress because of the 
expansion of the metal around the rivet holes. 


[t might be well here to briefly discuss the things that 


go to make up an erection and welding sequence. They 
ire: (1) welding technique, (2) welding procedure, (3) 
order of welding, (4) manner of erection and (5) order 


of erection 
Welding technique and procedure are 


erection and 


as much a part oj 
welding sequence as are manner and order of 


erection and manner and order of welding. While it is 
bossible to accomplish some results without controlling 


them, far greater resulls can be accomplished by thetr control 

For the purpose of this article, we will give our inter 
pretation of the meaning of welding technique and weld- 
ing procedure. The other three are self explanatory. 

Welding technique pertains to such things as welding 
heat (amperage and voltage control), angle of electrode 
to the work, are length, speed of travel and oscillation. 

Procedure number of 
and the order of making them, back step or wandering 
pre cedure, direction of welding, etc. 

As most experienced welders have some knowledge 
of welding technique and precedure control, we will not 
attempt to go into them in detail. 

All of you who are familiar with some of the problems 
encountered in fabricating all-welded steel structures are 
possibly not aware that the methods and order of erection 
are just as important as the methods and order of welding 
and coordination of the two is necessary to accomplish the 
desired results. Because of these facts, it best to 
think of erection and welding not as two unrelated jobs, 
but as one job, which can be outlined and treated in a 
general sequence of operations. Later on as we apply 
erection and welding sequence to various subassemblies, 
you will readily see the importance of manner and 
order of erection, and its relation to manner and order of 
welding 


relates to size ol pass, passes 


is 














A Study of Expansion and Contraction of 
Relation to Welding 


na 
and 


Metal expands under heat 


If the expansion is restrained, the heated metal 


set to some extent 
and to what extent the member is 
sults in more shrinkage 
pansion were not restrained. 
also restrained, we have w 
or locked-up stress. The explanati 
ing illustrations will prove the abo 
Figure 1 is an angle bar before 
welded along one flange The 1 


than wou 


would 


Now 








Mi 







contracts 





depending upon the amount 


restrained) w 
ld be the case 
if contracti 
hat we call r 
on of the accor 
ve statements 
ind aiter one 
esult 


is consi 


warpage due to the longitudinal contraction of t 


metal 
Figure 2 shows two 15-lb plate 
g-11] 
witness marks 


root opening 
are 
either side of the weld 10 in. apart 
cooling we find a shrinkage of ap 
The metal when deposited in the 
state: therefore it 
was contracted, 1t drew the plates t 

In order that you may better 
meant by residual stress, we are g 
results produced by 


was ¢ xpande d t 


disregarding 


~ 


s beveled 30 


After tacking and befor 
placed by making punch mar 


After weld: 
proximately 0 
‘V”’ was in tl 
o the limit, 
oward one an 
understand 
oing to show 
erection and wi 


sequence and also what can be accomplished tl 


the proper use of it. 
up stress and warping Through 
we overcome these faults. 
to discover a few simple rules whicl 
because they will be applied later « 
tion and welding sequence as struc 

In Fig. 3 two members were we 
entirely restrained. 
fractured because of the contractxu 
If these members had been prope 
would probably have withstood t 
as we wished to show you the rest 











The result was that the butt 





3y disregarding it, we get 


v¢ 


the applicatior 


As we go along, we ar 


1 you must reme! 
yn in de velopu f 
‘tures demand. 
‘Ided while bot 


m of the weld 
rly welded, the 
he strain. H 
ilts produced thr 
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f contraction, we welded each plate to the canndét be clearly demonstrated except b tual test, 
and then ran one light pass down the joint because to do so we would have to h large bull 












































lding the two bars on either side of the joint, head held rigidly in place and the weldins be don 

juently the butt weld was not strong enough t with oxyacetylene By doing this job with arc welding 
i the strain of contraction. Had it withstood the locked-up stress would possibly not be great enoug] 
, there would have been considerable locked-up to break the weld. If we were to weld th llar to the 
the members between the strongbacks to which bulkhead, then the collar to the pipe, in that order 
re welded there would be considerable locked-up stress 1 e weld 














ll take the same materials used in Fig. 3 and weld [his was demonstrated to me several year fo whe! 
to one end of the strongback, making it im it was tried to weld, in the above order, with oxy 
while we clamp and wedge the other bar to acetylene, a pipe and collar to a large 1 ngulatr 
site end of the strongback, allowing it some tank. 
of movement as shown 1n Fig. 4. By welding in the above order, we locke: ull the 
welding the butt and the two bars, we find that stress possible in the plating and the weld the pipe t 
eld did not break because one bar was not totally the collar fractured Had we clampe lar to the 
ted from contracting toward the point of weld bulkhead while the pipe was being welded 1 t (as 
\fter removing the wedges we find the bar is shown in Fig. 7), allowed it to cool and nsequently 
ht This is the result of restraint afforded by contract, then welded the collar to the bulkhead, we 
ng Che other end of the bar can now be we Ided would have had the locked up stress oO! O1 ly one wel 
e strongback and the job is complete with a mini In order that we may learn how residual stre ilfects 
f locked-up stress the longitudinal strength of a hull, we will theoretical 
We now have Rule One, to wit: Leave one end of a ipply an example of it to a hull 
er or structure free to contact toward the point of Figure S re presents a ubassemble 
We learn here, too, the wmportance of method deck 
rection. Had both bars been tacked or welded u We will rive no dime ; WA 
| of being clamped, either tacks or welds would have _wj]] we show anv deck framing because we are deali 
or there would have been residual stress only with the longitudinal strengtl eck ol 
e member because of the stiffness of the strongback ing 
Figure 5 shows a disk with a pad welded to it nea Phe result of erecting and welding thi mhde witt 
enter. If this job were welded without being complete disregard for sequence is alternat: pressit 
ped down, the result would be considerable wat und tension areas. The compression art re marked C 
oe . ind the tension areas are marked 
Figure 6 shows how this job can be clamped and welded By wav of illustration we will erect and weld this sul ‘ 
thout warpage. We now have Rule Two, which is asseinblv so as to lock up all the longitudinal str 
Varpage may be prevented through partial restraint by possibl. We are not greatly @oncerned about tr 
mping or weighting the members down verse stress because the hull of a ship rarely, if ever 
' Figure 7 represents a pipe which is to be welded in a__s receives as much transverse as longitudinal str 
tr which, in turn, is to be welded to a bulkhead becomes a choice of transverse or longitudinal stré wi 
result of disregarding welding sequence in this case try to eliminate or avoid the longitudinal stres 
We get longitudinal stress fro1 
transverse welds nd transverst 
stress from longitudinal welds whe: 
f welding is done manuall 
We will erect and t the 
tudinal seams first and, second, the 
transverse seams. If we the weld 
ig without regard 1 procedure 
t uiter the welding is finished a1 
the plating cooled 1 tmospheri 
temperature, we have tension in the 
i: transverse weld nd longitudinal 
J compression across tl plating op 
posite the transverse welds It 1 
bvious that st ( r 
edure control great thi 
gitudinal str if 
oe 1] If this ere the 
erected m1 Une a ( 
£¥ opt urely pl ce } t 
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Method of Controlling Residual Stresses and 
Fabricating Fair Structures 


Beiore we take up the erection and welding of a ship’s 
hull, we will discuss generally some of the methods and 
equipment used to avoid or control residual stress and 
fabricate fair structures. The use of these methods and 
equipment is not limited to welded steel ship construction 
but can be applied to other types ol welded construction. 

An erection and welding sequence begins in the mold 
loft. Because welding shrinkage, provision 
must be made for extra material to compensate for this 
shrinkage. This is done by expanding the templates, 
which means the templates are made larger than the 
finished structure or assembly is intended to be. Some 
yards use two sets of templates, an expanded template 
for use before welding and a normal template for use 
after welding. In addition to the extra material gained 
through the use of an expanded template, excess ma 
terial must be left wherever necessary to have enough 
for trimming to size after welding and to provide for 
enough extra length for fitting on the ship where definite 
dimensions cannot always be maintained. 

The amount of expansion necessary is determined by 
using a shrinkage chart which has been compiled by 
checking shrinkage on numerous structures welded with 
all types and sizes of welds. It would not be practical 
to apply this chart 1n figuring the shrinkage expected in 
every member and assembly which go to make up the 
hull. Instead, the length of the hull is divided into 
sections according to the general-weight of material and 
the amount of welding in each section. 

It is not necessary for the welders and shipfitters to 
know how much shrinkage is going to take place in a 
member or assembly, but they must know that it is going 
to shrink, and provide for controlling that shrinkage, so 
that locked-up stress in the finished job is not excessive 
and the structure or assembly is fair. Among the many 
things that govern the amount of weld shrinkage are: 
(1) amount of heat the welder uses for a given size weld 
and a given size rod, (2) speed of welding, (3) root open- 
ing, (4) weld size, and (5) welding procedure. 

One of the most important things which affect the 
fairness of a finished welded structure or assembly is 
weld size. Oversize welds tend to shrink a member more 
than welds of normal size. Shrinkage 1s in proportion 
to the excessive weld metal. The architect has computed 
the necessary joint strength and specified weld sizes to 
meet the requirements In addition to the problem of 
having to contend with excessive contraction from over- 
size welds, more time and material are consumed in 
making them. The slower the actual operation of con- 
suming a welding rod into the weld, the more the warp 
age. The wider the root opening, the more shrinkage. 
The use of ‘“‘hot’’ rods gives less warpage because the 
high speed of weldifig with this type of electrode 1m 
parts less detrimental heat into the parent metal than do 
the slower electrodes. If tt were possible to make a 
complete welded joint instantaneously there would be very 
little distortion or locked-up stress in the joint, provided 
contraction was in no way restrained. Such a desirable 
condition is not possible with tHe present-day welding 
equipment. 

The major shrinkage of a manual weld is at right 
angles to the weld. The shrinkage along the line of 
weld is so slight that in most cases it can be ignored. 

Some of the ways in which welding shrinkage is con 
trolled or counteracted are: (1) care in fitting, (2) use of 
the wandering procedure, (3) backstep procedure, (4) 
partial restraint while welding, (5) keeping the welding 
evenly balanced both vertically and horizontally, (6) 
peening, (7) preheating, (8) postheat treatment (an 


causes 
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nealing) and (9) erection by subassembly Folloy 
brief explanation of each of these methods 


Care in Fitting 


If the fitting is sloppy, i.e., if the root opening 
to edge butts is not uniform, but varies in width tl 
out its length, if lap joints are not fitted metal t 

if force is necessary to secure a proper fit, or 
proper order of fitting in relation to the order of 

is not maintained, then the purpose of a welding s 
is defeated before welding begins. 


Use of the Wandering Procedure 


The wandering procedure is the running 
increments at random throughout the structure 
spreads the heat over the entire unit or assemb! 
keeps the heat lower generally throughout the stru 
Before the second series of increments are start: 
first will have cooled. The metal upsets when 
by the are and is stretched while cooling (but sti 
plastic stage) because of the stiffness of the surr 
metal. This method cuts shrinkage considerably 


? [ ; } ? > 
Backstep Procedure 


Backstep means welding short increments in 
posite direction to which welding is progressii 
thoroughly fusing each increment into the start 
preceding one. This method distributes a near 
amount of stress in each increment. 


Partial Restraint While Welding 


Many sorts of jigs, clamps and other restraini 
vices are used to hold members to shape while we! 
Strongbacks are used to a great extent, 
shell and other plating butts. These restraini 
vices must not prevent shrinkage toward the pou 
welding, but should act as a guide only for the mer 
while it is shrinking. Generally, in restraining met 
to hold them straight while welding, it is necessa1 
lock up some stress Chis is all right if the loch 
stress is not great enough to cause fracture or is not 1 
a great amount of extra stress will be placed on the 
bers having such locked-up stress 

Sometimes tacking is used to restrain shrinka 


especial 


is not as satisfactory as jigs or clamps because shri 
generally breaks the tacks and they have to be renev 
before welding is continued. This generally entail 
use of clamps to bring the assembly down to thé 
again before it can be retacked. 

Strongbacks or temporary stiffening 1s generally 
on butt welds but may also be used on and aroun 
edges of bulkhead, deck or other plating assem! 
Strongbacks should be clamped in place rather th 
tacked so as to allow shrinkage toward the point! 
welding. In some instances, such as when strong! 
are used on butt welds, they may be tacked on om 
of the weld and clamped on the other. One co 
mistake often made in using strongbacks on butt 
is in making them too short to be fully effective. P! 
butts which are welded before other structural met 
are added should have strongbacks at least 3 ft 
Deck and shell butt strongbacks on the ship shoul 
at least as long as three frame spaces. On st 
plating butts strongbacks should be placed across 
weld. When butt welds form a knuckle at the weld 
restraint of shrinkage imward is not necessary, pat 
strongbacks may be used. Butts in shaped or 1 
plating should have shaped strongbacks on the 1 
of the bend 

Sometimes it 1s necessary to back-set or warp a 
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opposite direction to which it will shrink when 
\n example of this is when welding rider bars 
webs which must be true because of other mem 
iching to them or when they may be used for 


ry bases 


the Welding kKvenly Balanced Both Vert 


See Fig. 9 


; ; 
rontaity 


ing should be kept evenly balanced when welding 
bassembhies rhis is not altogether true of those 
, more bulky shape. When welding junctures 
ing, welding should progress evenly in regard to 
elds of each juncture and should be distributed 
from top to bottom. The distribution of heat 
so important on junctures of deep framing with 

to holding the shape of the assembly 
Long members or long subassemblies can only be kept 
straight by having the welding progress evenly from 
to side and top to bottom and, in some cases, sic 
1 down movement must be restrained 
e case Where more welding is required on one side than 
ere is on the opposite side Identical members may 
mped back to back. Here again, if the amount 
welding required is not even side to side or top to 
om, some additional methods may have to be used 
his may be done by warping or springing the member 
the opposite way to which it is expected to warp. In 
welding long subassemblies, the wandering sequence may 
used or welding may start in the center and progress 
ward either end, or may start at one end and progress 
ward the other end, depending upon whether it is de 
sired to shrink the assembly as a whole or to shrink each 

rt of it as welding progresses 


[his is 


ening 


Peening as a method of stress relieving 1s sometimes 
resorted to when it cannot be accomplished by ordinary 
This is especially triie in welding heavier ma 
terials where all the weld shrinkage is locked up. The 
umount of peening necessary is often a matter of con 
ecture. If the member 1s heavy enough to stand heavy 
peening and no large diameter rod with plenty of heat 1s 
being used, then the weld may be peened until it flakes 
the metal on the surface. Sometimes light peening 

ith a peen hammer is all that 1s necessary. In only 
rare cases is the last pass of multiple pass welds peened 


eans. 


Preheating 
Partial or complete preheating 1s sometimes used when 
welding subassemblies or parts of subassemblies made up 
| heavier shapes or plates. Partial preheating may be 
ne with gas, oil torches or other means, and complete 
heating with furnace or “hot house.’ The principle 
preheating lies in bringing the temperature of the 
parent metal nearer that of the weld metal. The degree 
effectiveness depends on the amount of heat used 
lt the temperature of the member or assembly is near 
“U0” F. (at which heat the metal is plastic) while 
welding is in progress and the finished job allowed to cool 
lowly, there would be no stress in the finished job. Such 
desirable condition is only possible in oxyacetylene 
lding, so in order to produce a stress-free arc-welded 
er or assembly, we must stress relieve it through 


Tie iling 


eat Treatment (An nealing 


nealing is a quick process of aging. Through its 
ve accomplish 1n a few hours that which would take 
to accomplish through aging at atmospheric 
erature. It has been conceded that a grey iron 
obile motor block casting takes two years of aging 
lieve itself of casting stresses in order that machining 
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may be done without the block warpmg whik { 

process of being machined or after machining has beet 
completed It should take considerably I time thar 
that to relieve a welded steel hull of stress because the 
hull ‘“‘works’’ while under way in a sea and also f1 the 
expansion and contraction of the decks and pper hell 


from the changes in atmospheric temperature 
Partial 


annealing may be used 1f the sh 


of the member permits. Complet ( col 

plished through the use i furnace with trolled heat 
If the job is heated too fast, the lighter rT Wil 
absorb the heat before the heavier membet ereby 
setting up additional stress that might result 1n distortion 
or fracture Therefore, the heat is raised slowly to 


about 1175° or 1200° F. and held there for s 


\t that temperature the metal 1s plastic at tresses 


set up by expansion or contraction from the welding heat 


will be relieved After the desired soaking time has 
expired, the heat must be lowered and the b allowed 
to cool slowly to atmospheric temperature be the 
heat will leave the lighter members before it leaves the 
heavier, resulting in strain and thereby defeating thi 
purpose of the annealing process mplete str 
relieving is generally used only on those members which 
will be subject to severe strain or shocl oul 
foundations, engine bases, ruddet1 rul [ earil 
weldments, ete 
F-rection ) Sudbassemod 

Che construction of a hull on the ways, piece by piece 
would constitute quite a problem from the standpoint of 
controlling contraction and residual stress¢ We over 


come this problem to a great extent by pretabri 
subassemblies [hese subassemblies are also n 


prefabricated parts which contract whet welded and 


consequently this contraction does not affect the sub 
issembly Che same holds true with relation to the sub 
assembly and the hull. Subassemblies may include 
rudder bearing weldments, flat and vertical keels, skeg 
and keel assemblies, shell sections, superstructures, bow 
and stern, and foundations such as gun, reduction gear 
turbine and many small units If design permits, sec 
tions of the ship from flat keel to main deck may be 


included. 

Perhaps the important 
assembling 1s a sturdy foundation upot 
the structure It should be strong and solid enor 
hold the subassembly firmly in place and not get out of 
shape through constant us« 
erected in any position 


most 


Subassemblies may be 
resting them preferably on the 
flat surface having the largest area or on the surface which 
provides the solid foundatio1 In fitting and 
welding these subassemblies, the main thing to bear in 


most 


mind is that they should be tacked and/or clampe: 
together and to their cradles in such a manner as to 
provide as little restraint as possible to contracti 

lhe best type of slab for subassemblins me of plat 
ing or cast iron slotted for use of pin log hese slots 
may be as close as their width apart. Care must be 
taken when using this sort of assemblv slab that the dogs 
are not jarred loose in the handling of material, h 
mering or contraction of the assembly up which 
welding is being done This tvpe of slab is more suit 
ible, too, when weights are used to prevent buckling of 
plating while welding These weights may be in the forn 
of boxes filled with slugs or punchings with suitabk rt 
pieces which bear firmly on one or mort s of beams, 
stiffeners or butt welds Open-be 
satistactory when welding heavy whicl 
weight boxes or edge restraining are not nec« r rhe 
beams should be placed fairly close together \nother 
advantage a heavy slab has over open-beai latforms 








is that the slab absorbs considerable heat and therefore 
helps prevent shrinkage. 

Cradles or special jigs are practical when fabricating 
assemblies having other than flat surfaces and where 
much duplication is necessary. It is not an easy matter 
to design such jigs or cradles so as to use weights ef- 
fectively on assemblies having other than flat surfaces: 
however, buckling is less noticeable in curved surfaces 
than it is in flat ones. 

The use of these and other 
can vary from yard to yard in their application to various 
types of construction. The important thing is 
application of the correct method to follow in working 
out a sequence for each type of construction by tailor 
making the procedure to fit the job. 

We will now explain erection and welding sequence as 
applied to some of the many subassemblies of a ship’s 


hull. 


methods not mentioned 


steel 


Flat and Vertical Keels 


Flat and vertical keels present a fairly simple job 
of subassémbly. Keel brackets may be welded to center 
vertical keel first because shrinkage of center vertical 
keel is greater than that of flat keel. If transverse frame 
and bulkhead brackets are left unwelded in subassembly 
and welded in sequence on the hull, there will be more 
even contraction of the hull longitudinally. Welding of 
brackets to both flat and vertical keels must be kept 
evenly balanced and the heat must be distributed evenly 
from top to bottom of center vertical keel to maintain 
alignment. Welding of brackets to flat keel must follow 
fitting within four or five frame spaces because of the 
shrinkage of the flat keel while welding is in progress. If 
the center vertical keel is to be welded to the flat, they 
must not be tacked together beyond an unwelded 
bracket. It is generally necessary to warp or bow an 
all-welded keel down to offset unequal contraction be- 
tween bottom and top of the keel subassembly. (See 
Fig. 10). 


Bulkheads and Deck Subassemblies 


The simpler designs of bulkheads offer a fairly easy 
problem in fabrication and welding sequence. (See Figs. 
11 to 13.) 

First we will consider a bulkhead whose plating is 
under 10 lb. and whose stiffening runs in one direction 
and is all on one side of the bulkhead. It is necessary 
to erect the bulkhead on a slab or platform so as to be 
able to weight down the plating to prevent buckling 
while welding, and to maintain a flat surface generally 
of the entire bulkhead plating. 

We start erection by fitting and welding all plate butts. 
In fitting and tacking these butts, which should first be 
cut to fair lines, it is necessary to maintain a root opening 
of approximately 1/, in. so as to get proper penetration. 





Spacers of the desired thickness may be placed 
the plates and sufficient tacking done to keep 1 
fair until the first pass is completed. Weight 
straddle the seam and bear within about iT 
either side of the seam are preterable and are 
prevent the welding heat from distorting th 
The first pass is placed by running increment 
12 in. in length spaced about 18 to 30-in. cent 
next series of increments may 
the first until the first pass is co: 
After all welding on this side is completed, th 





5 
o ¢ 


be run between o1 


series, etc., l€ 











Fig 


turned over and the opposite side of the seam is 
out to sound metal and the welding completed in a 
similar to that used on the first side. The lon 
then fitted and welded in a similar manne1 

After welding of the plating is completed, it is | 
with an expanded template and the stiffeners tack 
Weight boxes similar to those used on th« 
seams are used while welding the stiffeners to the ; 
and the edges of the plating are clamped to th: 
in such a manner as not to restrain contraction. W 
is carried out using the wandering sequence, 
one or more stiffeners at a time, distributing the h: 
entire length of each stiffener and staggering th 
ments from side to side. 

In welding stiffening to a bulkhead where stiffener 
vertical and horizontal, welding must be started i 
approximate center and advance toward the outsid 
all directions. The junctures of the stiffeners must 
welded in advance of the stiffeners to the plating be 
of the unequal contraction of stiffeners and plating. 1 
rigidity of the plating will restrain contraction 
stiffener joints and leave tension in them whe! 
welded which will force more contraction in the p! 
when the stiffeners are welded to it, thus resulting 
nearly equal contraction of both. 

Bulkheads having stiffening on both sides n 
quire a special cradle or blocking for fitting and weldir 
the stiffeners on the second site. Expected contract 
of the bulkhead from welding these additional stiffeners 
must be provided for by accordingly expanding the 
plate that is to be used for trimming. 

If the weight of the plating in the bulkhead is 
10 Ib. it may not be necessary to use weight boxes \ 
welding. Beveling must be resorted to in pre} 


are 


place. 
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Fig. 10 
All-Welded Flat_and {Vertical Keel Subassembly, Showing 


Fig. 11 
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Fig. 12 
Method of Springing Offset Contraction of the Flat Keel 
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heavier plating. Trimming of subassemblies 
done as far as practicable after welding is 





sections are subassembled similar to bulkheads 


it those having camber or sheer, or both, must 





ed on cradles h iving the same camber or sheer 
t. ' ' 
st} +. 4; 
=< = mame B 4 
f , 
] | 
a 
| a 
be « a | 
| — 
| ——— — ——L4 
END ELEVATION 
Fig. 14 
O Subassembly of a Double Bottom or Platform, Floors 
and Bulkheads 
Figure 14 represents a tank top or platform, three 


mgitudinal bulkheads, and 


six floors under the plat 
rm, of which all members are 7-lb. plate. This makes 
i very convenient subassembly. We will start this job 
the mold loft and follow it until ready to erect on the 

: ship 
Che loftsman knows that the members in this assembly 
re going to shrink when welded, so in order to have the 


g 
eat 1 roper dimensions in the completed assembly, he will 
ive to make oversize or ‘“‘expanded’’ templates and 
leave excess material in the proper places. He has a 


ers al weld shrinkage chart which gives the approximate 
shrinkage in different weight members for each type of 
1d welded joint. 
The tank top plating does not need to be expanded to 
ecals mpensate for shrinkage of the butt welds but may have 
excess material on one side and one end. Frame lines 
be laid out with expanded templates because when 
e center line bulkhead and floors are welded to the 
k top, it will shrink approximately 0.055 in. for each 
tee’ weld. The center line bulkhead will shrink ay 
ximately double that amount because it has two 


tee’ welds per frame space and must be expanded ac 


ust 


velding rdingly. The floors will contract slightly toward thx 
ract top and the center line bulkhead, so excess material 
iff the bottom and outboard edges is necessary 


When we erect and weld this assembly we must start 

th fitting of the transverse butts of the tank top 

is ove! velding both of them before the long seam is fitted or 
hil ked. If we weld the long seam before the transverse 


g seams, we will have longitudinal shrinkage at the 
nsverse seams and none in the plating directly across 

the long seam. This will result in considerable buckling 

————- @ Ol the plates opposite the transverse weld. It 1s neces 
Sary to use weight boxes which straddle the seam while 
welding is in progress in order to hold to a minimum 

buckling of the plates. The assembly from this point 

—# n can be most conveniently done in an upside-down 


position, 
erecting the floors and longitudinal bulkheads to 
tank top, we must tack the floors to the longitudinal 
ikheads and clamp both to the tank top because the 
itudinal bulkheads are going to contract longitud 
lly more than the tank top, and the floors and longi- 


bi 
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tudinal bulkheads outboard are going to shrink toward 
the centerline bulkhead lacking of each pair of floors 
and the section of longitudinal bulkheads between floors 
to the tank top should be done only when reached 1n the 
sequence welding It is best to weld the floors to the 
longitudinal bulkhea first allowing them to shrinl 
longitudinally, then weld all to the tank by starting near 
the center of the assembly, velding two | ite floor 
to the tank top, then the longitudinal bulkh« to the 
tank top either way from the welded floor to the next 
unwelded floor, etc., until the welding is completed 
While welding 1s in progress the tank top may be clamped 
to the slab by clips or dogs placed around the edges 
Weight boxes on the plating between the floors will 
prevent buckling of the tank top. If plating 1s fairly 
heavy, weight boxes will not be necessary 

After welding is completed, the bottom and outboard 
edges of the floors and all sides of the tank top are laid 
out with a normal template and cut to size except that 
excess material may be left on one or both ends of tank 
top and longitudinal bulkheads \ll water lines and 
butt lines and any necessary reference lines must be 
scribed in for the convenience of the shipfitters whe1 
this assembly is erected on the hull. In order to main 


tain a hull of fair lines these butt, water and frame lines 


must be maintained throughout its « 


Subassembly of Bow 


OT bow 


and 


Welding of the framing subassemblies must be 
kept evenly balanced port starboard 
pecially true of sharp, narrow bows. The framing jun 
tures may be completely tacked and welded first or they 
may be welded simultaneously with the framing to the 
shell Unless the d such that shell 


aesigni 1S 


[his 1s es 


butts cal 


be welded as they are reached in the sequence of welding 
the shell may be clamped to the framing the shell 
butts welded before the framing to the shell 

If the bow is so narrow as to have areas which cannot 
be welded from the inside, it 1s best to weld both port and 
starboard shell in this area from the outside In this 


use of erection bars weld 
plug or slot welds is the preferable type of construction 
If outside welding from one side onl 
inaccessible area, then 
clamped to the stem bar is necessary to maintain aligt 
ment 


case the 


i strongback or beam tacked or 


Subassembly of Sterr 

lf the rudder bearing 1s incorpor ent 
the weldment (after annealing) can b p 
cradle and the remainder of the ( \ 
contraction has already take eldment 
this must be taken into considerati li design pers 
mits, all structures forward and aft either sid 
of the weldment should be shru dment 
[hese sections may or may not include shell It may 


be possible to weld and shrink them before weldin 
the weldment, which is especially true if there are lo1 


tidunal bulkheads running the full length of the sembly 
off the center line and the transverse members butt weld 
to them. The fore and aft section should be welded to 
the weldment before the side sections, and the side 


imuitan- 


welded to the weldment 


sections should be 
eously, in order to obtain constant equal shrinkage t 
ward the weldment. 

The wandering sequence generally is the 
procedure in fabricating bow and stern 
provide for 


pref rable 


subassemblies. 
It is not necessary to relief of locked up 
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stress around the stern shell and framing as the shape shrinks both in a longitudinal direction. Th 


of the structure takes care of that verses must be clamped to the shell until they ar 
We have discussed the use of erection and welding or welded to it. 
sequence as applied to the principal subassemblies which The bottom shell and framing are generally 
make up the hull structure. These same principles before the upper shell and framing because it fa 
of erection and welding sequence will be used in erecting erection. The band welding method is general] 
and welding these subassemblies into a relatively stress- although welding can be carried out strake by 
free hull if the shell laps are permitted to ‘‘float’’ until lon, 


contraction has taken place. Welding should 
a bulkhead nearest midship and progress for 
from that point. The bulkhead is welded to 
and longitudinals which shrinks these member 
tudinally. _If the longitudinals weld to the sh 

(n order to hold the lines of a hull within the specified will now be welded fore and aft as far as th 
tolerances, it is necessary to establish certain reference welded transverse. This shrinks each shell plat 
points and lines by which constant checking can be done. versely in the area being welded and the strak. 
Points should be established on the ways for checking away from one another a fraction of an inch at 
the position of the keel, deck heights and the various depending on the number of longitudinals 
butt and water lines. All subassemblies and each part  strake. This operation is continued until subassemb 
going into the hull structure should have all lines neces- sections of shell and framing are reached. | 
sary, such as butt, water, frame or other reference lines these operations the wandering procedure may 
to maintain the lines of the hull during construction. for each welding step. 


Erection and Welding of the Hull of Vessels of 
Longitudinal Construction 


These lines should be re-established, after welding has Che upper shell framing and main deck are wi 
been completed beyond them, to be used as reference a similar manner to that used in welding the botto1 
for further erection or setting of machinery, etc. and framing, except that more precautions sh 

All members should come to the ways withexcessma- exercised regarding restraint of longitudinal contr 
terial on one or both ends. It is generally necessary because the higher the contraction is above the ki 


to have it on one end only, in which case it should be on more it is apt to raise the keel. Very seldom 
the forward end forward of midship and on the after end difficulty of keel rise encountered in the midship s 
aft of midship. Shell fittings such as scoops, sea chests, strut 
The pounding and pulling necessary to get shell plates, may be erected and welded after welding of the hi 
longitudinals, bulkheads, etc., into place would move the progressed beyond them, facilitating erection. 


structure were it not held securely in place. This is ing locked-up stress in the welding of these m 
done by anchoring the keel to prevent rise, side or for can be eliminated to a great extent by peening. 
and aft movement, and by shoring and cribbing the Any subassemblies which include plating and fra: 
bottom shell outboard, and shoring the upper shell. or sections of either, should have entire mastet 
The erection of a hull of longitudinal construction starts tacked and welded simultaneously. If there is a: 
with the placing of keel assemblies. The keelis the back- rise as welding of the hull progresses fore and 
bone of the hull and is designed for strength. There rise may be prevented by changing from band w 


fore, the junctures of the various sections of subassembled to an angle forward in relation to the keel, i.e., 
keel should be welded together on the keel blocks in on each strake will be one or more frame spaces i 


such a manner as to obtain a stress-free joint. vance of the next strake below. This angle of pr 
The bottom shell is erected and the butts welded from may be altered as required. It may be necess 
midship both ways as far as there is no danger of con- increase the angle of progress as welding nears tl 
traction being restrained too greatly. This is generally of the hull. This is particularly true regarding 
limited to the midship one-third of the hull. The shell wardend. By inclining the angle of progress of 


plate long seams (if they are lapped) can be bolted to hold too much, it is possible to bring enough downward 

them in line fore and aft, but not so tight as to restrain sure of the hull on the keel blocks at the point of wi 
contraction. If these seams are butted, they must be to have a hogging effect a short distance toward mid 
strongbacked sufficiently to hold them fair. Next, Some engineers contend it is better to have a fract 

longitudinals, transverses and bulkheads are erected. an inch rise than to have the keel hold its proper hi 

Because we have the same situation of unequal contrac- This may be true. However, a keel rise is pr 

tion between shell and longitudinal members as we have _ locked-up stress, which, if close enough to midship 
between the flat and vertical keels, we cannot tack the affect the strength of the hull. 


longitudinals to the shell; to do so would lock up stress As the decks are reached in the process of erecti 
in these members by preventing them from shrinking welding, they are treated as any otter longitt 
toward the point of welding. member. However, as they are a little mor 


We must impress upon you at this time that plicated than a one-piece longitudinal member, w 
throughout the construction and welding of the hull, all give you a more detailed sequence. 
possible precautions must be taken to prevent restraint If at all possible, it is best to subassemble secti 
of longitudinal contraction toward the point of welding the superstructure with the main deck subassen 
[he control of transverse contraction is not soimportant If this is done, the contraction caused by welding s1 
as longitudinal because of the difference between length structures to the decks will not affect the hull gene: 
and width of the ship; however, all stress must be The deck should not be welded to the shell until 
avoided or eliminated where possible to a degree that traction has taken place in both. As it is not al 
will insure against weld fracture during construction or possible to get final contraction of deck sections b 
failure in service. ; they are erected on the hull, they must be clamp« 

To obtain minimum transverse stress in both the trans- the shell, transverses and any longitudinal men 
verses and the shell plates, the plates are shrunk trans- under them that are not subassembled with them 
versely by welding the longitudinals to them before cause, as contraction from welding takes place, the 
tacking and welding the transverses to the shell. Weld- of the section to which welding is progressing mu 
ing of the transverses to the shell and longitudinals free to contract toward the point of welding. The d 
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welded ahead or may be welded with or behind 
and shell framing. When the ends of deck or 
sections are welded together, to make-up plates 
ulkheads, both plating and framing should be 
simultaneously and plating butts must be strong 
The wandering sequence should be used when 
sections of deck together. 
e ship is designed with complete transverse butts, 
sections may be subassembled independent of thi 
the ship 
desired, a distin tly different method of erectiot 
velding may be used. Erection may start with 
x to keel (the keel will have been erected complete 
irly complete) and the first three shell strakes be- 
master butts. Shores may take the place of decks 
itforms to assure holding of half-breadths until all 
ible welding below is completed before erection of 
leck. More care in shoring is necessary with this 
d of erection. 
[he framing junctures (except on the frame nearest 
butt and frames to keel brackets) may be welded 
then the framing to the shell (except the last one 
i one-half frames at either end for fairing purposes 
the butt is welded) allowing each strake to shrink 
transversely and longitudinally toward the point 
welding. Framing to the keel brackets and the gar 
rd strake to flat keel butt or lap must ‘‘float”’ until 
butt nearest midship is welded. 
if we simply cut and prepared the butts of these three 
trakes and their framing and the decks in way of them 
the midship end of the section and welded them, the 
shrinkage at the butt would pull the whole section toward 
midship a fraction of an inch, and would spring the frames 
the way of the A strake-flat keel joint having a slight 
sing effect forward. This would probably have no 
ndesirable effects if there were only one or two such 
master butts on either end of the hull or uf the hull near 
the butts was not narrow or deep. If there were several 
ister butts there would be a tendency toward keel rise 
s welding of butts of each series of shell, etc., progresse¢ d 
ward the main deck To offset this tendency of keel 
se the whole section may be forced or pulled away from 
midship an amount equal to the expected contraction, 
then the butts prepared and welded, after which the 
section will contract to its original position. Pulling 
forward has a tendency to close the un 
velded long seam butt somewhat because it distorts the 


( section 


nsverse frames When welding is completed at the 
butt and the section has contracted to its original 


position, the butt will tend to open up and slightly fore 


the section just welded away from the keel. Welding 
of this long seam (which has been allowed to ‘‘float 


until this time) will contract it enough to relieve the 
tension 

fit is desired to erect the sections of the keel betwee1 
aster butts from keel to main deck, then make a com 
ete master butt weld (with the possible exception of 
the flat and vertical keel), all welding in way of the butt 
must be done more or less simultaneously so as to get 
ven contraction of the entire section toward midship 
nd thus minimize locked-up stress. 


| 
i 


Erection and Welding Sequence for Cargo Vessels 


As we pointed out at the beginning of this article on 
erection and welding sequence for cargo vessels is quite 
mple 
The erection and welding sequence we are going to 
lescribe for you next is not the only one that may be 
ised. However, generally it will suffice for the average 
type of cargo vessel construction. We must impress 


upon you again that an erection and welding sequence 


must be tailor-made to fit the type of construction at 


hand 

In the preceding chapters, we have givet rectio1 
ind welding sequence for bulkheads, decks, bow and 
stern subassemblies for vessels of longitudinal co1 


struction We use the same basic rules in determinu 


1 sequence for those same subassemblies for cargo vessel 

The erection and welding sequence described for the 
subassembly of bulkheads having stiffening running 
one direction only, may be used for fabricating the she 
ind framing subassemblies The erection and weldu 
sequence given for the subassembly shown in Fig {may 
be used generally in fabricating double bottom sectio1 
Engine foundations for Diesel and reciprocatiu team 
engines are sometimes quite complicated and for that 
reason lacking the drawings for any such bass 
only give general rules relative to them 

Beginning now with the bottom shell, we are going t 
ce scribe l simple erection ind weldu je ‘ wieTice 


cargo vesst ls. 
Erection and Welding of the Bottom Shell 


Figure 15 shows the bottom shell of a cargo vessel. 
We show the butts staggered because that makes ere¢ 
tion and welding a little more difficult than would be the 
case in a bottom designed for welding Such 
would have transverse butts of all strakes (except the flat 
keel) in line athwartship 


bottom 





Fig. 15 

he bottom shell shown in this figure still pr 
fairly simple job of erection and welding sequences We 
erect and weld in the same manner 1 order ed 1 
welding the plating of a bulkhead, | lamping th 
long seams so as not to restrain longitudinal tractior 
each strake as the transverse butts are bi weld 

Erection starts with the layin 
keel [he A plates are then ert 
ing them to the flat keel plates his facilitates mat 
tenance of alignment of the flat keel wl the butts are 


being welded Welding of the k 


start at midship and progress for¢ 
The B plates should then be erected i aligned 
clamped to the A plates before the t1 erse bi of the 


A plate s are welded 


\fter the port ind starboard A st1 t erse butt 
ire welded, the longitudinal seams betwe: 1 strak 
ind the flat keel may be welded while the C plates ar: 
being erected and # transverse butt re being welded 

If automatic welding is used, two 1 hine hould 
be used, working one on each sid the center line 
Welding may start at one end of corresponding port and 
starboard long seams and progress without it terrupti , 
to the opposite end . 

Erection and welding may proceed the above general 
manner and order fore and aft as far as shape permits 
and outboard as far as the bilge strak: 

In a bottom having the A, B and C transverse butts 


line athwartship, the sections of those strakes betwee 
butts may be subassembled and then erected and 
welded on the ways in the same general manner and 
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order as de scribed above 


A plates. 


for welding the flat keel and 


Erection and Welding of the Double Bottom 


After the bottom shell is welded, the section of double 
bottom near the middle of the ship or in the boiler 
and engine space may be erected. Either end of this 
section should be shored or cabled to the shell so as to 
hold alignment port and starboard. (See Figs. 16 and 17.) 

Fitting may start by clamping the CVA, any longi 
tudinal bulkheads, and the three floors nearest the 
center of the section, to the shell. Fitting will con- 
tinue fore and aft in this manner, keeping two or three 
floors ahead of the welders. 

Welding will start on the floor near the center of the 
section, using one or more welders on either side of the 
center line. After welding of this floor is completed, 
the CVK and longitudinal bulkheads may be welded 
to the shell fore and aft as far as the next unwelded 
floors. The next unwelded floors may then be welded. 
his manner and order of erection and welding permit 
the shell to contract toward the point of welding. If 
we tacked all floors and longitudinals to the shell before 
welding, the contraction of the shell would buckle the 
tank top, CVK, etc. 

Before fitting has reached either end of the first 
section, the next sections fore and aft may be erected 
and shored and clamped and the tank top, CVA and 
other butts prepared and welded. These butts must all 
be welded simultaneously so as to get even shrinkage of 
each assembly toward the one to which it is being welded. 

Erection and welding will proceed in the above manner 
and order until erection and welding of the double bot- 
tom are completed. 

Erection and welding of the machinery foundations 
may start just as soon as welding of the double bottom 
in the way of them is completed. 


Erection and Welding of Bulkheads, Side Shell, 
Framing and Decks 


Erection of the bulkheads will start next. They 
should be tacked and welded to the tank top as soon as 
they are positioned and shored. Nothing should re 
strain contraction of the bulkhead to the tank top. 

Next comes the erection of the side shell and framing 
and decks. Erection of these parts of the ship, whether 
individually or in subassemblies, begins at midship and 
progresses fore and aft and upward. 

We will describe the welding of the deck sections to 
bulkheads and shell and to one another and then drop 
back and give you an over-all picture of the erection and 
welding of the shell sections, bulkheads and decks 

Figure 18 shows a main deck divided into subassem 


blies. Erection of these sections should start near mid 


t, 








Fig. 16—Double Bottom Section, Cargo Vessel. Fig. 
(Left) Inverted Plan View. (Right) Inverted 


Elevation 
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17—Plan View—Tank Top (Double Fig. 18 
Bottom) Cargo Vessel 


ship or in the way of machinery spaces and erecti 
welding should proceed fore and aft in sequen 
erection and welding of the shell and framing. 
When each section of deck is erected and posi 
the transverse bulkheads may be tacked to them 
longitudinal members, however, must be clampx 
deck so as not to restrain longitudinal shrinkag 
deck as the bulkheads and other deck 
welded to it. Welding of all transverse bulkhy 
each section must be c mmpleted before the next 
is welded to it. Butts in any longitudinal me: 
under or between decks must be tacked and w 
simultaneously with the deck plating butts betwee; 
sections. Any welding which shrinks the deck . 
members under it longitudinally must precede tacking and 





St ct i 


welding of the deck to the shell, and all longitudinal shrin) 
age must have taken place in both deck and shell before the t 
two are welded together. As long as the two above rules b 
are adhered to, no particular order of welding deck and h 
shell need be considered. D 
Now, as we said a few minutes ago, we are going | €1 
drop back in our erection and welding sequence and giv. 
you an over-all picture of hull erection and welding b 


above the tank top. 

Figure 19 shows the profile of a cargo vessel hull 

Erection of shell plating (whether in sections or sit 
pieces) may start after sufficient transverse bulkh: 
have been welded to the tank top near midship 
course if the shell is not erected in sections with 
frames attached, the frames may have to be er 
ahead of the shell. Assuming the shell is subassemb 
in sections, we start by erecting the section ne 
midship. The frames may be tacked to the tank 
and, starting near the center of the section, wel 
may progress fore and aft and upward from that 
Nothing must restrict the longitudinal shrinkag: 
shell. This applies equally well if the butts ar 
gered. If the upper shell butts are staggered and e1 
tion 1s plate by plate, the same general method of erect 
and welding is used, except that more pieces mu 
erected ahead of welding. 

In order to simplify the explanation of erection 
welding sequence from this point on, we are goin; 
isk you to use your imagination. We have purp 
omitted erection and welding of the bilge plates uy 
this point, and if you are wondering about them at 
time, please forget them for the time being and 
centrate on the drawing before you 

As we said before, this picture represents the 
of a ship’s hull, but we want you to see it as merely 


ryt 
ps 


made up of subassembled sections of plating [Imag 
ay —— 
6" ED teal & a mea CAS 
We Ss ee ~——_ 1 — +4 
SSS SS SS 
et it +f 


Assembly Sections (Shell) 


Fig. 19—Haull Profile 





Plan View—Main Deck, Cargo Vess« 
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re are no decks, bulkheads or framing on the 
de. 
we have a job of erection and welding which is 


imple as the erection and welding of the plating of a 
tion and welding will have to be carried out a littk 
ntly, however, as this job is in a vertical positior 
start erection with the first bottom section near 

énter. The next sections fore and aft are added 

the butts between welded. Erection of these se« 
long the bottom may proceed toward either end 
wall. The first plate or assembly of plating near 

e} enter in the next course above may be erected on 
behind erection of the section below 

added to it fore and aft, they must be 

‘ nped to the course below so as not to restrict longi 
the tudinal shrinkage. Welding of each course to the one 
below must not be carried closer than one section be 
hind erection. In other words, the vertical sectional 
butt shall have been welded and the next section ahead 
erected and that butt tacked before welding between 
courses may be carried beyond the welded butt. It may 
be necessary to erect several sections ahead of the welders 
in order to permit erection of decks. 





sections 


ne : ctions are 


Erection and welding may proceed in the above man 
ner until the wall is completed. 
Now, if you will use your imagination again and 


the other side of this wall, another similar 

ll, with deck, bulkheads and framing sandwiched 
tween the two, and also visualize the erection and 
welding of this mass of steel in sequence with the welding 
of the steel wall described above, except for the bilge 
and possibly the superstructure, you have the 
erection and welding sequence of a cargo vessel’s hull 
structure above the tank top. But for the two items 
noted above and a few minor detail problems arising 
because of design, the erection and welding 


isualize on 


| 4 
iLeS 


ry) 
trv pi 


equence fo? 


1720 vessel Hat simple 


Erection and Welding of the Superstructure 
Where possible, the superstructure should be sub- 
ussembled with the main deck sections. If this is not 
possible, it may be subassembled apart from the deck or 
it may be erected piece by piece by clamping to the deck 
ind the bulkhead junctures welded before tacking or 
welding the entire assembly to the deck. If the super 
structure is subassembled with the main deck sections, 
the butts between sections must be welded 
eously with the deck sectional butts. 


simultan- 


Erection and Welding of the Bilge Plates 


Che bilge plates could have been erected wit 
bottom section of shell above the tank t yp o1 
ompletion of welding of the first sections of shell plating 
ibove the tank top 


h the 


ifter the 


Should it be desirous to leave these 
plates off for accessibility, it would only be necessary 
that they be erected and welded after the erection of the 
main deck 

Erection and welding plate by plate may proceed in 
the following manner: The plate nearest midship may 
be erected first by clamping it to the floors and by clamp- 
ing the long seams. Welding will start near the center 
floor, welding it to the plate. 
be welded either way to the next unwelded floors. Those 
floors are then welded, followed by the welding of the 
long seams both ways to the next unwelded floors, etc., 
until the plating butts are reached. These butts are 
welded in turn as they are reached, and welding of the 


Hi 1944 





The long seams will then. 
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floors and long seams will proceed on in this manner 


; 


until ill bilge plates ire erected and welded 


Conclusion 


Much could be done to furthet lvance wi rn¢ 1 
give it the credit it deserves. 

It seems to be human nature that wh r meth 
of doing something is found, it is us« excuse to 
cut corners. Cutting corners is quite all right if a good 
serviceable product is turned out, but if the product does 
not meet the desired specifications ri pt to come 
upart in service, it 1s time to find the reaso1 Chat 
time has already arrived and is with us in certain cases 
of recent failures in welded steel ship construction 
Some yards are, possibly unknowingly, cuttir orner 


by eliminating steps to reduce residual stre nd whet 
a ship constructed under those conditions goes to sea 
her performance is to some extent uncertai 

While steel shipbuilding 
dormant since the 


has remained pr 
last war, welding has progr 


most other lines of manufacturing where metals are 
used. The present growth of shipbuilding has mush 
roomed within two or three years to n times it 
normal size, and the men who understood both welding 
and steel ship construction were none | plentiful even 


The result of thi 
supervisory positions in the shipyards which 
filled by men who are familiar witl 
steel ship construction, are filled by men wl 
had no previous steel shipbuilding ex; 
men who were consid re d good shipbuilde 
of riveted construction, and « 

or nothing with respect to the art and scien 


in normal times. 


weld 


onsequent 





\t the present time we are spending ry large 
amount of money to educate the new men who started 
as trainees and are being schooled to become mechanic: 
Practically nothing, however, has beet ne to train 
the leadmen, foremen and other supervisor \s a result 
of this in the steel shipbuilding industry, we are very 
short of supervisory personnel who lequate 
knowledge of their job. Something should be done to 
educate these men in order to balance the shipbuilding 
training program so that we can better utilize our mar 
power and at the same time have a greater regard for the 
ultimate cost of construction 

All of the many and various things that make for the 
advancement of welding depend in a great measure one 
thing upon the other, and perhaps th vhy welding 
has come so short of progressing to the int it could 
have attained in the last decad« 

Permit me to quote from a lecture given several years 
ago before the Association of Ameri Shipbuilders 
ind Designers of Quincy, Mass., by Warship Inspector 
Joseph R. Dean at Fore River, M might be 
wi ll to ¢ msidet the Suggestions I 1] tions of 
Inspector Dean l quot 

In my time (25 vear {f steel warship con 
struction) despite the introduction of air with its ma- 
chine riveting, drilling, chipping, caulking and other 


applications, none or all have had the radical effects 


fairly attributable to electric welding | though 
the introduction of electric welding has proved, it appears 
sensible to me to mention to you young and eager 
welders that welding today fails to occupy its rightful 
place because of the incompetency of welders in a larger 
way than simple welding permits 

‘Reflect a moment on what I said and see if it isn’t 
only too true. Harsh though it may seem on first 
hearing, yet on study, it contains much of hope Why? 
Let me explain. You welders know well that welders 
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aré known in industrial language as service workers. 

‘That is, they render service but under orders of an 
other craft or crafts 

‘What craft or crafts? Well, there are the loftsmen, 
shipfitters, tinsmiths, machinists, electricians and boiler 
makers. How often do you see one of the foregoing 
mechanics telling a welder what to do? Is it not very 
often? With such facts before me, I predict that the 
day isn’t far distant when the welder will have a far 
greater say in what shall be done rather than to stand 
by and be told what is to be done. And why? Simply 
because the authority on welding will be the welder and 
not another craft not primarily interested in welding. ... 

‘When will the welder become the main worker instead 
of the secondary worker? The answer is, when he 
learns more about the science of welding, in addition to 
what he already knows about the art. Just what is the 
difference between the art and the science of welding? 
It is the difference between the skill required to weld 
and the knowledge needed to understand why welding 
is being done exactly as it is. The welder of the near 
future will know sequence and will follow it voluntarily 
with craft pride, will be able to read the blueprint, tell 
what is called for, check the work to see if it is in agree- 
ment with the plan and even know enough to check the 
plan to see if it is in agrement with good welding practice 
and the specifications of welding. 

‘A large order, perhaps, yet an order that the abler 
men among you will fill, and fill with satisfaction to your 
selves and to the betterment of steel shipbuilding. 

‘There is evidence that the drafting offices are failing 
to recognize welding at its value, regarding it as more 
practical than technical. This may not be best for the 
industry but it does give you welders a better chance to 
know welding requirements and to acquaint office men 
with them even if some reverse action would thus be in 
order. All this will tend toward making the welder 
the real voice on welding. To you younger men the 
field of welding, as viewed by me, this offers a fruitful 
harvest. 

‘Thus it is that I offer my experience to you welders 
as an onward step in the movement to promote welding 
which, in my opinion, can’t be promoted to its greater 
value unless the welder advances to the position of 
master of the welding craft... .”’ 

We might ask ourselves a few pertinent questions: 

Does welding “occupy its rightful place”’ in industry? 

Has the authority on welding become the welder? 

Has the welder become ‘‘the main worker instead of 
secondary worker?’ 

Has he learned more about the science of welding? 

Has he learned blueprint reading? 

Does he know erection and welding sequence? 

Has he learned welding specifications? 


Much has been accomplished along all of these 
since Warship Inspector Dean delivered his lectur: 
eral years ago. However, welding still falls shor 
occupying its rightful place in industry. Undoubt 
more advancement has been accomplished in th 
and science of welding in the ten years past tha 
previously taken place in the history of welding 
is fair to assume that greater advancement will be 
complished within the next five years than ever bei 

Welding is still handicapped because of the reluct 
of designers to eliminate the combination of riveted 
welded construction and to design for welding, and 
to develop construction which can be more easily ‘‘str 
free’’ welded. 

While it is true that the welder has become the auth 
ity on welding in a good many shipyards, still there 
many yards where he has very little to say in thi 
spect. He has not become the main or principal worl 
from the designing welding engineer down to the n 
who performs the actual welding. The time is comi: 
however, when the designing welding engineer will t 
over the job after the basic designing has been d 
and will complete designing from a welder’s or weldi: 
engineer's viewpoint. The supervision of the c 
struction, including the erection and welding seque1 
and the actual supervision of the workman, will be t 
job of a welding engineer or someone who thorough 
understands welding as well as steel ship constructi 
Whether this trend of advancing welding will extend t 
the mechanic who uses the tools is problematical. Suffi 


it to say that the preparation of a welding job must 


satisfy the welder just as the preparation of a rivet 
joint must satisfy the riveter because he is most co: 
cerned as to whether his part of the job is going to b 
success. 

A survey of the shipyards, along the west coa 
clearly indicates that those yards which approach« 
welded steel ship construction as just another weldi 


job are having far less trouble and are doing a far better 


+ 


job than those who are trying to use construct 
methods which were practical only with riveted constru 
tion. 

It is my considered opinion that we have come a lo 
way since the days of a ship being the pride and joy 
its owner and the pride and joy of its builder, wher 
everything that went into a ship was practically hai 
tailored to fit in with its plans and specifications. 

The present era of shipbuilding, however, is streai 
lined by assembly line mass production and prefabric 
tion of large assemblies. That old fallacy that shi 
building was a deep, dark mystery known only to 
chosen few by “Divine Right’’ has been exploded b: 
cause of the fact that simplification of design and cor 


struction methods have been brought about by welding 
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Machine Welded Metal Tubing 


By G. C. Gridley 


VY October 1939, it was my pleasure to present before 
meeting of the AMERICAN WELDING SOCIETY a 
paper entitled ‘“‘Welding Propeller Shaft Tubing for 
the Automotive Industry,’’ which was later published in 
the March 1940 issue of THE WELDING JOURNAL. 
that time, increasing interest in oxyacetylene high-speed 
ibe welding—interest intensified by the vital role it is 
ving in the present war effort—has made infinitely 
desirable a comprehensive summary of its place in war 
industry and a more detailed description of actual tube 
mill operations. To achieve this end it will be most ex- 
pedient to confine this paper to an account of the opera 
tions of one mill. A more intensive study will be made 
possible thereby and a better opportunity afforded for 
ireful analysis, illustration and positive demonstration. 
In certain applications, welded tubing can be used to 
greater advantage than either solid rod or seamless tubing. 
Where a premium is placed on lightness and strength, 
tubing is superior because it is stronger for its weight. 
Core metal, not present in tubing, contributes the least 
strength per pound. For this reason tubing has sup- 
planted solid cylindrical bars and shafts in such light 
weight, high-strength structural members as automotive 
torque tubes—power transmitters in today’s jeeps, 
trucks, tanks and in tomorrow's luxury cars. 


Since 


Whether to use seamless or welded tubing—-that was 
the question posed by the exit of the solid bar. Despite 
the distrust with which welded tubing was at first re 
garded, engineers had to admit that it had certain obvious 
idvantages. It could easily be manufactured without 
iny measurable variation in wall thickness. This feature 
is of prime importance in a tube which must rotate at 
high speed and/or support heavy loads. Variations in 
wall thickness are likely to cause whipping at high speeds 
ind buckling under heavy loads. 

When it was proved, further, that welded tubing is 
rdinarily even stronger at the weld than in the parent 
metal, its acceptance quickly became widespread. 

"he Mechanics Universal Joint Division of Borg- 
Warner Corp., now devoting all its energies and resources 

vital ordnance production, operates a highly developed 
mill which turns out finished tubing in one uninterrupted, 
uigh-speed process. After previous experimentation 
with various methods, our engineers have settled on oxy 
icetylene welding. Today welds of the highest quality 
uid strength are assured by a combination of factors in 
the gas-welding process applied in our mill. Most im- 
ortant among these are: a lengthwise puddle of molten 

tal; the surrounding of the puddle by an atmosphere 
vhich prevents oxidation; the maintenance of the puddle 
til all gases and impurities have escaped; and the 
mpression of the plastic metal to produce a forging 
ect to refine the weld. 
resented at the Annual Meeting 


A.W.S., Chicago, Ill., Oct. 18 to 2] 


lechanics Universal Joint Division Rockford, Ul 


Borg-Warner Corp 
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Materials 


Almost any analysis of steel which is readily weldabk 
by hand methods can be used satisfactorily for machin¢ 
welding in this tube mull. Present 
call for S.A.E. 1020 with a carbon content of 
as high as 0.60 


speci itiol nere 


and manganese ranging 
all steels purchased by the mull must be 
As for mechanical properties of the strip, requirement 
for gage and width preciseness call for better than stand 
ard mill tolerances. 

It is also important that camber and ‘‘snake’’ be 
limited to an absolute minimum to prevent distortion and 
consequent welding difficulties and prolonging of the 
final straightening operation. Camber may not exceed 
*/,in. for any 50-ft. length. There is no appreciable « 
ference between the width of the strip and the circum 
ference of the finished tubing. 

Oxygen is piped from 20 cylinders, linked together in a 
manifold in such a way that 10 cylinders stand in reserve 
while the others are being drained. When the first te: 
are empty, the others are automatically tapped so that 
the flow of oxygen to the welding head continues uni1 
terrupted. The advantages of this device are « 


silicon killed 


nsidet 


able. By it a large-volume continuous supply of oxyge1 
is made available at all times and delivered to the 
torches at uniform pressure. Cylinder handling is re 
duced to a minimum, time and labor are saved and 
cylinder regulators spared a lot of wear and tear. And, 
above all, the welding head, critical center of tube mill 


operations, is assured the steady, unimpeded flow oi 
oxygen, without which it cannot function wit! 
efficiency. In like manner the installation of 
generators obviates the necessity for successive tappu 
of cylinders and, most important, insures a uniform 

of acetylene to the welding head. 


! yptimum 


7 
acety iene 


Early Progress of the Strip 


Coils ranging from 1500 to 4000 Ib. are moved from 
the storeroom and lifted by a chain hoist into position o 
a rack at the starting end of the machin 
Fig. 1, accommodates two coils at a time, 
behind the other on roller bearings. The strip from th 
coil in front unwinds smoothly and passes through a set 
of straightening rolls under spring tension t 


Che rack, 


mounted ons 


remove thi 


effects of coiling. Then, passing across a table and 
through a shear, Fig. 2, its end is squared, as is the front 
end of the strip immediately following it, in order t 
facilitate butt welding of the two This welding 
done by a special cross-seam welder, Fig. 3, whilk 
the juxtaposed ends are held in place with pneumat 
clamps. In order that strip tra\ el may proces 1 uninter 


ruptedly while the weld is being made, a 
system of pulleys, Fig. 4, 
strip upward 10 ft 


is provided which carries the 
above the floor and 


forms 


slack loop to maintain strip feed into the forming rolls 
during the imterval when strip feed from the coils must 
be temporarily interrupted. The importance of this 
compensator apparatus cannot be overstressed, for it 
eliminates shutdowns for laborious rethreading of new 
strip through the machine and/or the dangerous practice 
of cutting off welding flames and then, later, beginning 
again on a half-finished weld. The amount of spoilage 
thus prevented and the time saved make the device 
more than worth while 

The breakdown and forming rolls 
through which the strip next passes, gradually roll up 
the edges and convert the flat strip into cylindrical shape 
The gradualness of this shaping prevents stretching of 
the edges, and the carefully planned shape and placement 
of the rolls protect the half-formed strip against the 
introduction of flat imperfect roundness or a 
continuous bow or sweep to the formed tube. In “‘free 
forming,’ the method employed, the progressive transi 


10 pairs in all 


spots, 


1 


tion from flat to round is aided by depressing tl 
portion of the strip while the edges are being cur 
ward 

A pair of vertical breakdown rolls first gives th: 
shallow U-shape. Following this, the strip flows t 
a bank of four pair of conductor rolls, Fig. 5, set i 
verse position hese start rolling the edges 
in preparation for a second pair of breakdown roll 
deepens the U. Four more pairs of conduct 
bring the strip to a near circle and a final set of 
rolls gives it almost its final shape 

Figure 6 shows the contours of the various formi: 
he rolls stacked in these stands are for forming 
ent diameters of tubing. The progressive chang 
cross-sectional shape of the strip are shown in 
While the tube is being passed to the weldin; 
through a set of guide rolls, the seam is parted 


in line for welding by a fin which runs along the cent 


the top roll. 








Fig. 3 


Fig. 4 





Fig. 1—Forward Coil on Rack Unwinds Easily, Passing Strip on to Straightening Rolls, Which Eliminate th: 
‘ ‘Set’’ Due to Coiling 
Fig. 2—This Shear Trims Ends of Successive Strips So That They May Be Butt Welded Together to Forn 
Continuous Strip 

Fig. 3—Special Airco Cross-Seam Welder Butt Welds Strip Ends Held in Place with Pneumatic Clamp: At 
Fig. 4—Strip Passes Over Pulleys to Form 240-Ft. Slack Loop to Maintain Strip Feed Into Mill While Norma d 
Feed Interrupted for Welding t 
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After First Breakdown Rolls, Four Pair (Two Shown) of 
tor Rolls Start Rolling Edges of Strip Upward in Prepa- 
for Second Pair of Breakdown Rolls Which Deenens U 





Fig. 6—Stacked Rolls for Forming Different Diameters of Tubing 


[he tube passes under the welding head supported by 
six pairs of horizontally positioned water-cooled rolls, 
Fig. 8, progressively elevated and depressed so that the 
tube passes beneath the flames in a controlled bow to 
equalize the effects of weld expansion at the top of the 
tube and, consequently to facilitate the final straighten 
ing operation. The water-cooling system in the rolls is 
so constructed that no steam is formed even though thx 
lower exteriors of the rolls and the under part of the tub 
ing are flushed constantly. The last two pairs of rolls, 
supporting the tube during the final stage of welding, 
reduce it slightly, compressing the weld to make it 
stronger and more ductile. 


The Welding Operation 


m the strength and structure of the weld more than 
inything else depends the quality of the finished tub 

For this reason the welding unit (Fig. 9) is an ex 
mely importantitem. A two-torch, continuous, gradu 
ited-heat unit with an 81-orifice tip is used here. It is 
designed to provide for the most efficacious utilization of 
the flame characteristics of divers gas mixtures for pre- 


tre 


heating and welding, thus permitting higher weldi 
speeds and reducing gas consumption. 

This is accomplished by graduated heating As the 
tubing passes under the welding head, two rows of flames 
preheat the edge metal on either side of the seam s 
that the heat from the following single row of flames will 
instantly fuse the edges without being lost to adjacent 
areas. The first flames encountered by the tubing burn 
a high proportion of oxygen thus producing a higher flam« 
temperature and a resulting higher rate of preheating 
without danger of oxidation of the metal which is not yet 
molten. From that point on the proportion of oxygen is 
decreased in each successive flame until, at the end of th 
double-orifice section, the flames are more nearly neutral 
and non-oxidizing. This transition is continued through 
out the length of the single orifice section so that the 
dividing line between the preheating and welding se« 
tions is purely arbitrary. 

Throughout the welding stage, an experienced opera 
tor exercises threefold control over the procedure. Ow- 
ing to the intensely localized melting in welds of this 
type, the operator is able to observe the fusing of the 
metal, the bridging of the seam by the molten puddle, 
the throwing off of impurities and the change from 
liquid to a plastic state. Where any alteration in the 
procedure is called for, he can adjust the heat, position 
and gas pressure of the torches. These adjustments give 
him control over the quantity of edge metal melted, th 
length and breadth of the molten puddle and the cross 
sectional area of the weld produced. In his hands, 
therefore, for the most part, lie the character and quality 
of the finished weld. It is his responsibility to insure 
thorough fusion throughout the thickness of the metal 
and to allow sufficient time for gases and impurities to 
escape. 

The flexibility of flame adjustment entailed makes 
possible the burning of both oxygen and acetylene at 
optimum efficiency and a consequent saving in both gases 
whatever the welding speed. In addition welding may be 
stepped up to any speed consistent with practical limita 
tions imposed by the size of the machine, although de 
pending, of course, to some extent on the grade and 


weight of steel used and the service requirement f the 








Fig. 7—Transition from Flat to Round in Cross Section of Strir 
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Fig. 8—As the Strip Passes Beneath Welding Flames It Is Sup- 
ported by Internally Water-Cooled Rolls Progressively Elevated 
and Depressed to Equalize Effects of Weld Expansion 


finished tubing. At this plant torque tubing passes 
through the mill at the following speeds: 12 gage, 12 to 
13 ft. per minute; 13 gage, 15 to 16 ft. per minute; 14 
gage, 1S to 19 ft. per minute; and 16 gage, 27 to 28 ft 
per minute 

Gas consumption appears to vary inversely to welding 
speed. Responsible in part for this disparity is the libera 
tion of hydrogen which accompanies the oxyacetylene 
combustion. This hydrogen, unable to burn in the 
high-temperature reaction of the oxyacetylene flame, 
escapes, some of it passing through the seam and into the 
tube where it burns freely, aiding in the preheating of the 
edges. As it is so much lighter than air, it remains 
trapped in the top of fast-moving tubing, doing a large 
share of the preheating and, incidentally, preventing 
oxidation of the weld by blanketing it internally and ex 
ternally as it melts, solidifies and cools. 

Supporting rolls carry the welded tubing through water 
quenches, Fig. 10, maintaining their pressure on it until 
it has solidified completely. The first quench effects 
indirect cooling of the weld by directing water jets down 
upon the areas adjacent to the seam on each side of it. 
Thus a limited rehardening is achieved without danger of 


Fig. 10—Tubing, Emerging from Final Welding Rolls, Passes 
Under Water Quench. Jets Directed Against Areas Adjacent 
to Seam for Indirect Cooling 
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Fig. 9—The Two-Torch Continuous Graduated-Heat Welding 
Head with 81 Orifices Is Here Lifted Out of Position to Show 
Single and Double Rows of Flames 


Fig. 11—Sections of Tubing Tested by Hammering with Sledge 
Over Tapered Mandrel. No Split in Seam of Severely Straine 
Sections 


excessive hardening. At the same time the rolls h 
the tube permit it to assume an 
shape as a relief for expansion 

A final set of welding rolls compresses the tube 
turning it to its circular shape and, at the same 
accurately sizing the O.D. and reducing it from 0.0! 
0.025 in. This reduction refines the weld and 
strength to the tube by virtue of the cold reduct 
Another cooling quench is followed by a series of 
cally mounted and staggered straightening rolls \ 
eliminate any tendency to bow or sweep and pas 
tubing on straight to within commercial tolerances. 

A rotary cutoff clips off measured lengths of tul 
The tubing, passing into the cutting head, strikes a t 
set at the desired length. A chuck actuated by the 
clutches and holds the tubing for 5 ft. of its prog 
while an attached blade makes the cut. After th 
the traveling head strikes another trip which release 
chuck and allows the head to return to starting posit 
As the severed lengths of tubing emerge, hydroge1 
suing from them is ignited by the flame of a station 
torch to prevent contamination of the atmosphere 

From here they roll by gravity to a deburring mac! 
which removes the burr left by the action of the cut 
It is only necessary to deburr one end mechanically 
insure easy insertion of a swaging mandrel. 


out-of-round 


MARCH 











Fig. 12—Swaging Machine of Hammer-Roll Type. Fig. 13—Cross-Axis Rolls Pull Tubes Through Electric-Powered 
Hammer Rolls Press Against Outside While Mandrel Multiple Straightener. Tubing Emerges Straightened to Well Within 
Bears on Inside, Accurately Sizing Tubing and Commercial Tolerances 

Peening Down Inside Bead 


[he multiple lengths then travel on a conveyor rack ing. As the mandrel is located in the exact center of the 

a swaging machine. Occasionally at this point a swaging head, the external hammer rolls and the man 
length 1s selected for a manual test of the weld. The drel bear upon it simultaneously. This uniform two-way 
test is made on a 10-in. section of tubing which is placed pressure insures the accurate sizing of the I.D. of the 
over a tapered mandrel and hammered with a sledge. tube and peens down the bead on the inside of the tubs 
Figure 11, showing typical results of such a test, bears left from the welding operation 
idequate testimony to the high quality of the weld. In Emerging from the swaging machine, the tubing 
the piece of tubing at the right, hammered until it forced along a V-shaped support and into an 


1s 


hie i 


electric 


plit, the split occurred apart from the seam. The powered multiple straightener, Fig. 13, through which 


piece at the left accordioned under pressure without it is pulled by a series of diagonally slanted c1 
splitting down the seam. Tests like these are fairly con rolls. It emerges on a conveyor rack straightened to 
clusive evidence of the strength of the weld. within a few thousandths of an inch per foot 
The swaging machine, Fig. 12, is of the hammer roll Che straightened sections pass to a hydr 
ype. The tube is passed over a mandrel on the end of bench, Fig. 14, where they are subjected t 
rod slightly longer than the individual lengths of tub- ranging from 1300 to 4600 Ib., the exact 


OSS-aX1S 


Static test 
pre ssures 


figure ce pel d 


Fig. 14—On Hydrostatic Test Bench, Lengths of Tubing Fig. 15—Spring-Loaded Straightener Press Straightens 
Are Subjected to Pressures of 1300 to 4600 Lb., Depending Tubing to 0.010 In. per Length. Dial Indicator Accurately 
Upon Size and Future Service Measures O.D 
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ing upon tube diameter and wall thickness. Tubes have 





oa 
been tested to destruction in this mill, the breaks oc car tubes 
curring under hydrostatic pressures of 6500 to 6800 psi dicatin; 
In none of these tests did the failures occur at the welds nd che 
The tested sections proceed on another conveyor rack To cot 
to a final precision straightening machine. They are recision 
then cut into the required lengths and their ends, de- Motors | 
pending on the service for which the lengths are being Fig. 23. 
groomed, may be chamfered and/or swaged to smaller luitic 
diameter. the exac 
To cut the tube sections into required lengths an it-of 
electric single-blade cutoff is used. While the tubes are in out-ol 
being cut, the operator deburrs the new ends with a ye balan 
swivel-hung chamfering tool CO 
lir ected 

Betweel 

Turning Out the Finished Part tor. TI 

ye the 

, = =e i duced b 

A straightener press, Fig. 15, is next. Spring-loaded sprayer 


with a dial indicator which measures accurately the O.D., 
it straightens the tubing to within 0.010 in. per length 
Following that, a special swaging machine, Fig. 16, 
narrows the ends of the lengths by uniform compression 
so that they may be fitted into couplings and universal 
joints. Scrap ends are cut off with a high-speed saw 
During this operation they are supported on a platform 
topped with a series of notched wedges. 







Fig. 16—Special Swaging Machine Narrows Ends of Lengths 
by Uniform Compression, Preparing Them for Fitting Onto 
Couplings, Etc. 


Fig. 18—Stub Ends, Yokes, Sleeves Are Pressed Into Tubing 
Under Pressure of 500 Lb. Length Gages Restrict Length 
Change to '/,, In. During Operation 




























A chamfering machine, Fig. 17, chamfers both en 


many of the lengths prior to their being welded to some 
assembly. The chamfer is kept at a minimum to insur 
the leaving of maximum base material for welding. Ths 
angle of the chamfer is usually about 45°. The head 


holds three tools, one for chamfer, one for squaring (both 
on outside) and an inside tool for slight deburring uy 
'/o4 in. 

A hydraulic pressing-in machine, Fig. 18, exerting 50! 
lb. pressure forces stub ends, yokes and sleeves into th 
tubing. Length gages prevent the length from changins 
more than '/g in. during this operation. The piec 
forced into the tubing are welded to it (Fig. 19) in 
welding booth. Both ends are welded simultaneous! 
using mild steel */,,.-in. electrodes furnished in 200-ll 
coils, achieving a speed of 1 ft. per minute on 2! 
tube, gage 13 to 15. The speed increases as the diamet« 
and gage of the tube decrease. On 2-in. diameter a 
amp. current is used and up to a 180 amp. current on 3-1 
diameter by 11 gage. On all sizes 440 v. is the rul 
The tube and attached ends are gounded through chuck 

Following this, the finished part faces its most rigorou 
test (Fig. 20) in a pneumatic torque testing machin 
Unless the tube returns to its original alignment after th 
test, it is rejected. For 2'/2:-in. diameter 13-gage tub 
the test is 2400 to 3100 ft.-lb. The testing mechanis1 
consists, in the main, of a flat steel torque bar weight 
with a 615-lb. block of metal. This bar is so placed th 
when it is forced backward and forward, up and down, it 
transmits torque to the end of the tubing inserted in th F 
machine. 

The tube is then placed on a straightener and tested f: F 
F 
I 





straightness by hand revolution and gage indicators 
To facilitate hand-turning, roller-bearing heads ar 
placed on each end, and the ends themselves are half 
Fig. 17—Lengths Chamfered for Welding Into an Assembly. blocked so that the top and bottom may be checked mor: 
Careful Chamfering Leaves Sufficient Base Metal for Welding easily. Transferred to a speed lathe (Fig. 21) the tub 
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revolves at speeds as high as 5000 r.p.m. for passenger 
car tubes and 3800 r.p.m. for truck tubes.. Any vibration 
indicating that the tube is out of balance is revealed by 
hand checking. 

fo counteract any such flaw the tube is placed in a 
precision balancing machine developed by General 
Motors (Fig. 22), connected with a delicate oscillograph, 
Fig. 23. The end dials register the speed of the shaft in 

lutions per minute and the oscillograph indicates 
the exact longitudinal position in degrees and the extent 
f out-of-balance in inch-ounces. To eliminate disparity 
jn out-of-balance between the two shaft ends, they may 
be balanced separately. 

To counteract out-of-balance a lead spray, Fig. 24, i: 
directed against the underweight portions of the tube. 
Between deposits the balance is rechecked by the opera 
tor. The more experienced the operator, the fewer will 
be the rechecking stops necessary. The spray is pro 
duced by insertion of a lead rod into the melting tip of a 
sprayer as illustrated 


Fig. 21 


Fig. 19—Pieces Previously Pressed Into Tubing Are Here Welded to It in Welding Booth. 


Tubing of this sort is especially suitable for use in 
automotive torque shafts. It is perfectly straight and, 
because it has been formed from precisely measured flat 
strip, it is of absolutely uniform wall thickness. These 
two characteristics make it ideal for parts which will be 


required to rotate at high speeds under a heavy load 
Its superiority in this respect has not gone unn ticed 
Already many thousands of miles of this tubing have 
gone into the weapons of Victory. More and more, 
peeps, jeeps, tanks, trucks, half-tracks, staff and re 
connaissance cars are being furnished with drive shaft 
ing of this type 

Just where welded tubing is going today may be seen 
from a quick glance at our contracts. We are at this 
time furnishing tubing for Army aircraft, tanks, tank 


destroyers, primemovers and half-tracks, and for Army, 
Navy and Marine Corps trucks and tractors. Welded 
tubing manufactured in our plant is now being used in 
the Lockheed Constellation transport plane Ihe list 
of tanks includes the M-5, M-5Al and T9-El, manufac 


Fig. 2 








Fig. 22 
Mild Steel 


3/1-In. Electrodes Used. Both Ends Welded Simultaneously 
Fig. 20—Torque Testing Machine Tests Tube at 2400 to 3100 Ft.-Lb. Tubing That Fails to Return to Original 
Alignment After This Test Is Rejected 


Fig. 21—Tube Is Rotated at 3800 or 5000 R.P.M. on This Speed Lathe. 


Vibration Indicates Out-of-Balance, 


Which Is Then Checked by Hand 


Fig. 22—General Motors Precision Balancing Machine to Counteract Out-of-Balance. 


End Dials Register 


Speed of Shaft in R.P.M. 
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Fig. 23—Delicate Oscillograph Connected with Balancing 
Machine Indicates Exact Longitudinal Position in Degrees and 
Out-of-Balance in Inch-Ounces 








Fig. 25—-Passenger Vehicle Torque Tubes Produced in 1941 


Resistance Welding of 
the Future 


By Malcolm Clark? 


BELIEVE that the art of resistance welding as well 
as many other fabricating processes will undergo a 
tremendous period of development during the intense 
competition which will exist immediately subsequent to 
the present war. This competition will be particularly 
intensified by the struggle which will undoubtedly exist 
between stainless steel, aluminum and magnesium. 
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Fig. 24—-Lead Spray Corrects Out-of-Balance by Adding 


Thin Sprinkling of Lead to Underweight Areas 


tured by Cadillac, Massey-Harris, American Car 
Foundry and Lima Locomotive. One of the deadli 
new weapons developed in this country—the T-70 1 
Destroyer affectionately dubbed the “Hell Cat 
propelled by our tubing. A few of the finished torq 
tubes turned out in 1941 appear in Fig. 25. 

And how serviceable, how dependable are these weld 
tubing parts in actual use? Their record speaks for 
self. It has been impossible to find, after diligent a 
unrelenting search, any recorded instance of a failuré 


the longitudinal weld area of a propeller shaft during th 


entire two years immediately preceding June 194 
Machine-welded tubing has reached its permanent prin 


Phe these materials which will 
available for peacetime use will lead all manufacturer 
or fabricators to develop superior products at an 
heard-of low cost. 

It is important that we bear in mind that under 
present social economy, the intrinsic or initial cost of tl 
raw materials themselves will be but a small fractw 
of the cost of the completed article. The social econon 
which dictates our present high standards of wags 
will also dictate an extremely high standard of ma 
power utilization or manpower efficiency. This wi 
require that the new products must be fabricated wit 
the minimum number of man-hours and not 
mum cost of raw materials. 


excess capacity of 


the mu 


It becomes apparent, therefore, that those particula 
which lend themselves to a fabricating means 


materials 
involving 
materials 


thos 


our postwar products 


the least number of man-hours will be 
which will be used in 
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them 
the 


e same token, those processes which lend 
to the fabrication of these materials with 
mum expenditure of man-hours will be utilized 
rapidly. 
old a most emphatic view with regards to the 
tance welding process being that one process which 
esses an outstanding advantage in fabrication 
the present time and will enjoy a more tremendous 
as we further develop this relatively infant 


cost 


Lntage 
ustryv. 
Some of the most obvious and the least fantastic 
dictions would involve the development of the present 
t-welding machine to a degree of automatic utilization 
ready dictated by the automotive, refrigeration 
rcraft fields, such that the spot-welding machine will be 
rachine in the true sense of the word and an automat 

hine at that Chis automatic machine of the futurs 
uld not produce 100,000 spot welds per S-hr. shift but 
produce 10 or 20 times that number of welds with 
operator or pe rhaps no operator at all. 


and 


This 1s far from the realm of fantasy because the 
0,000 spot welds per S-hr. shift has been normal 
luction in one of your Los Angeles aircraft plants for 
past 6 months Immediately prior to the war, the 
ss wires on refrigerator shelves were welded at the 


te of more than one-half million welds per S-hr. shift. 
tremendous development in 
trode materials which will be used for spot welding 
ints, projection welder dies, flash welder dies and seam 
elder wheels. that these materials will be 
eloped to such a de of usefulness that the 
be regarded as an ordinary replaceable item but 
ll require replacement only two or three times during 
entire year’s operation. I feel that 
itable development in the metallurgical 
resistance welding 
We must remember that procedures that were labo 
only a short time ago are now regular 
production methods. Liquid nitrogen at a temperature 
OO" F. below zero is now being used in 


also foresee a the 


I believe 


cree will 


this is an 1 
field of 


ratory curiosities 
wartime 
rroduction 

I have 


the quality 


a nondestructive method fot 
and metallurgical perfection of weldments 
i simple manner as a routine production check wherei 
ich and every weldment will be automatically 
irked and indexed as it leaves the welding machine 
Perhaps, you will say that this is not a vision but is mors 
of a hallucination. Perhaps so, we will not quarrel 
m that score. However, my engineering training and 
experience lead me to believe that if a device cat 
pertected to detect the approach of an enemy aircraft 
within a 20- or 50-mile radius, or if this device can like 
wise detect a submarine periscope, or 1f this device can 
it only locate but direct the firing of battleships, cer- 
tainly it should not be a tremendous task to develop 
i device which can find a void or a crack or a fault within 

iwrow confined region of not more than '/, in. 1 
liameter and at depths of only a fraction of an inch 
Call it hallucin will—I call it the hand 
writing on the wall 


T 
i Can 


visions of testing 


scanned, 


itions if vou 


even visualize a complete aircraft being ad 
ertised 1n the Sears and Roebuck catalog. 

lhe resistance welds of the future will be practically 
invisible on the surface if not entirely invisible. This 
thought is not very fantastic; in fact, it is not even very 
riginal. On the condenser discharge stored energy 
spot welder used extensively for the welding of aircraft 
uuminum alloys, we have been able to produce almost 
nvisible welds at the present time 

Maybe this invisible welding is not too good judging 

m an experience my way West thistrip. For 
me unexplained reason, the key to my luggage and | 


on 
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became separated or boarded different trains a it 
became necessary for me to secure a locksmith to ope 
my bags. In forcing one of the bags open, the catch 
was bent somewhat and the locksmith proceeded to 


hammer it back into shape Just about the time he was 
ready to strike the latch with the first 


hammer he stopped and said, “I don’t believe I'd better 
I'l 


use the hammer on this catch, use the pliers I see 
the catch is spot welded Now I don’t know which 
would have been better——visible or invisible spot weld 
in this case Definitely, the visible spot weld acted 
a warning signal to the locksmith, causing him to proceed 
with caution On the other hand, however, if the spot 
weld would have been invisible, he might have 
mered the catch apart by breaking the spot weld unk 
the spot weld happened to be made on Federal equip 
ment 

Much has been written and published out ele 
tronics and many realistic as well as 1 fantasti 
predictions have been made regarding thi pplicats 


of electronics to our postwar period of livin 


Electronics have played, ind | 


to play, an extremely important part 1 ( 
welding field Prior to the applicatioz f electrons 
controls and ignitron contactors to resistance weldu 
equipment, the progress of the art was rather slow \ 
tremendous surge of advancement in resistance welding 
technique resulted from the application of electronx 
controls to the resistance welding machin d ( 
' 


siderable period of prosperous developm« 


sion resulted in the industry 

Dhe invisible welds which | Spt ke fin mild steel wer 
accomplished, as I previously pointed 
denser discharge machine but I did not point out the 
fact that this particular condenser discharge machine 
was equipped with the latest development f fully 
electronic control In these tests, we dk é estab 
lished the fact that the precisio f the « ipment wit! 
fully electronic control was far in exce t recisi 
of the metallurgy of the steel itself a t eparture 
from normal spot-welding strength w é t 
traceable to a change in the analysis of the steel Pl 
bear 1m mind that this is remark pre 
ductio1 ippal itus | elieve t I the 
in the resistance welding techniqu vill 1 
further application t electron trol ect i 
circuits 

I believe that we shall find « sidet ( 
the application of the higher frequencie 
hood of radio frequencies when applied to the r 
welding process. We now have availab r tl 
time, electronic radio frequency gener 
ranging up to 1000 kw. and beyond | ‘ ver 


in the radio frequency rat 


ige wert I { 


heretofore and the utilization of these hig! 
gests tremendous possibilities when adapted to 1 tance 
welding 

I can visualize the high-frequency r tance weldi 
of metals with an almost imperceptible bond betwe: 
the faying surfaces, wherein there is no heat-affected 


welds will bs 1 


being 


zone whatsoever and the de pth of the 
molecular proportions l can 
performed by merely intermingling the surfac¢ 


visualize a weld 


molecules 


on the two faying surfaces. I can even visualize a weld 
between two dissimilar materials wherein no alloy 
evident within the weld nugget because there will be 
complete absence of a weld nugget as we know it today 


Perhaps we shall have to com a ne to describe 


W phrast 


this type of weldment. Perhaps we shall describe the 
quality of a weld of this nature by indicating the extent 
to which the crystal structure of the two faying surfaces 
interlock one with the other, defining the terlocki 
225 





aS one, two or three crystal layers interlocked. 
we shall even speak of intermolecular locking. 

Impossible? Establishing the form and contour 
of filterable virus was also impossible until the advent 
of the electron microscope. 

Perhaps these welds will be performed without the 
ipplication of pressure. 

If I keep on talking here, I will be talking myself 
entirely out of the resistance welding business, as we will 
not even need a resistance welding machine to perform 
a resistance weld. Perhaps all that will be required will 
be an Act of Congress. 

Remember that we do not need pressure for the weld 
itself even today. The pressure is only required to 
establish electrical contact between the electrodes and 
the work pieces and to inhibit the growth of cracks 
resulting from the cooling of a rather large mass of 
molten material in the weld nugget. If we can make 
our electrical contact without sensible pressure—o! 
more technically correct, if we can imtroduce the heat 
into the faying surfaces without the necessity for a high 
pressure electrical contact on the two parts to be welded 
and, if at the same time, we eliminate the weld nugget 
entirely, where then remains the necessity for pressure 

[t is interesting to visualize the possibility of fabricat 
ing a structure of rather considerable magnitude with a 
tool not much larger than a portable electric drill 
After all, we are doing this very thing on the very 
lighter gages of material so why not on the heavier gages? 
\fter we have accomplished these things, why confine 


Perhaps 





Arc-Welded Hydraulic 
Airplane Landing Gear 
Mock-Up 


By Henry Chasen! 


HIS hydraulic landing gear mock-up 1s a fixture 
or jig replacing the fuselage of an airplane and is 
used in training the student flyer to operate the 
landing gear, bomb doors, wing flaps and brakes and to 
make various inspections. It houses the landing wheel, 


* The above article was one of the prize-winning entries in the Hobart 
Brothers Arc Welding News Contest on ‘Ideas for Victory 
t Instructor, New England Aircraft School, Boston, Mass 
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ourselves to joining the two parts together ; 
restricted and confined area which we now k: 
spot weld. Why not bond the entire area of 
faying surfaces together with a film of mole 
portions? 

Fantastic? Yes, it is fantastic, because | 
believe that it has as yet been accomplished evel 
West Coast! Or has it? 

[ can even visualize the spot welding of 
Something of this nature is bound to develop 
the decided limitations to the application of 
is the difficulty of making attachments to the | 
I cannot believe that American ingenuity and re 
fulness will long tolerate this rather definite rest: 
to the application and utilization of a most pri 
and intriguing material 

Perhaps you may accuse me of being bold : 
thinking—perhaps too bold! Perhaps too fa 4 





a 
However, my intellectual integrity does not quart 
my own conscience in proposing to you thos 
which I honestly believe will come to pass. I m 
secret of the fact that some of these prospects, pt 
or fantasies are now being investigated in the labor , 
of my own company 

In closing, I give you this thought—never let 
said that American enterprise suffers from la 
imagination or imaginative engineering. Nev 
it be said that American enterprise lacks the cour 
plan or build boldly. Let us determine that wl 
right—and hold to that which is good! 


hydraulic pumps, controls, tanks, pressure reliet 
ind lines that are used on one of the airplane b 
flown by the Army 

As it was impossible for the Army to send up 
plete airplane of this type for instruction, it beca 
job to construct this mock-up and as classes wet 
start almost mmmediately in this kind of instructi 
had just 28 days to complete the unit After rece 
the blue prints of a similar mock-up used by the 
School at Chanute Field, I found to my surprise 
this unit called for Chrome-moly 4130, 20-gage air 
tubing and practically all bolted joints, although 
joints were constructed of aircraft type fittings and 
acetylene welded. An estimate showed that thi 
would be expensive and take about three month 
construct with the limited facilities we had available 

We had previously obtained 2000 ft. of old boilet 
from a second-hand dealer and had used it to fabri 
many units such as propeller dollies, engine chang 
stands, stepladders, barrel dollies and airplane fusé 


a 
| 


tail stands. We prepared the shop drawings, used 
second-hand boiler pipe and constructed the mo 
by are welding. Using a poor fit-up electrode, gri 
and fitting of tubular joints were eliminated and 

time was saved. The main joints were reinforced 

, in. boiler-plate gussets. 

Che estimated time required for the construction 
mock-up to Army specifications was 12 weeks and 
job was completed in three weeks, a saving in tim 
15%. Estimated cost of mock up to Army spect 
tions was $465.00. Our cost $229.10, a saving 
$235.90. 

Chis hydraulic mock-up unit has been copied by ot 
air schools in many parts of the country and has bee 
operation since the day it was completed, civing 
splendid service. All of the work was done by 
students of the New England Aircraft School (A: 
Division) under my supervisio1 

















By Russell W. Brendle' 


Introduction 


ro VHE purpose of this paper is to stress the necessity 
for and the operations of a Welding Control 
Center, and not to lay down hard and fast rules 
erning the control of welding in shipbuilding, or to 
fically point out steps to be taken in building 


led ships 

many shipyards and, in fact, in other industries, 
us We Iding and allied processes are used ind con 
| by the departments or crafts in which such equip 
ment is located and little or no effort is made to deter- 
ine whether or not this equipment is being used to its 
est advantage 

\ Welding Control Center must keep abreast of all 
ew developments and methods. Its purpose and 
nction in a shipyard may be described as follows 


lo assist in the design or redesign of ship construc- 
tion, wherever welding is used. 

ro give advice on welding problems in ship repair 
and conversion 

lo supervise the training and testing of welding 
operators. 

To set up specifications for and requisition, 
necessary welding equipment and supplies 

[o set up written welding procedures for all 
structural drawings of new ship construction 

lo develop and work out applications of various 
allied processes 

lo coordinate with yard operating division 


lo touch briefly on each of the above subjects, con 
sider the following points 
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Fig. 1—Redesign of Ship’s Inner Bottom for Welding 





x u 


Much 


welding 


Lid 


, 


) 
\é 


}, } 


nas peen 


dé 


1077 
ign 


written and 


} 


and redesigning to ti ady 
Joint designs for both 


construction 


ma 


tir wie 


] 


lding are 
day, we know what to expect from ar 


now 


more ( 


pu 
| 
int 


rr less 


connection when put into service 
However, a Welding Control Cente: 

is. For example, Fig. 1 (A 

design of the inner bottom of a 


ien 


ol 


CASTING WO! 


900 L8S 


GasT 


ORIGINAL 
CAST 
STERN FRAME 


ime 


+4 


BOLT 


BOLT 


no. 2 


a< 


CASTING NO 


RE-vESIGNED 
WELDED 


— 


TERN 


FRAME 


786 


L8s 


ASTING NO 5 
iss. 


3549 


dd to Navy use. 


Figurt 


the same inner bottom of 
materials which wer 


sity, had to be used 


shows 


C 


{ 


moO F | 
“al | 
Fig. 2 
tes 
w T ¥ 
| 
— + 
an | > 
a - 


11 


1d 


The Control of Welding in 
Shipbuilding 











cCasTine HO.5 


26,26 8 


Bo.T 


CASTING WO. 4 





Fig. 6 


Fig. 7 


Fig. 4—Alignment of Castings and Forgings for Thermit Welding 
Fig. 5—Stern Frame Sections on Car Bottom of Stress-Relieving Furnace 
Fig. 6—-Stern Frame Sections Assembled for Final Welding 
Fig. 7—-Completed Stern Frame Installed in Ship 


-STERN TUBE 


* RE- DESIGNED 
FOR WELDING 


WELDED 


Fig. 8 


connection clips of all intercostal longitudinals, bound 
ary angles of solid floors and center vertical keels wer 
dispensed with. In all, over 40,000 rivets were eli 


bolting and reaming. 

In addition, a saving of 25°; in lofting time was 
fected and since there was a shortage of riveters in 
area, erection time on the ways was greatly reduced 

Figure 2 shows a cast steel stern frame, a part of 
original design of the above vessel. Several foundr 
in the South were unable to supply these castings 
scheduled time because of their size. However, it w 
known that smaller castings, under 10,000 Ib., could 
easily obtained in that area. By utilizing forged row 
bars with these smaller castings, as shown in Fig 
a stern frame was successfully designed and fabricaté 
This served the purpose and permitted launchi 
schedules to be met. Figures 4, 5 and 6 show the ste: 
frame during fabrication. The completed frame 
stalled in the vessel is shown in Fig. 7. 

Figure & shows the results of redesigning the st 
tube for the above vessels. This, too, was due to 1 
fact that it was practically impossible to obtain t 
large casting necessary in the specified time peri 
There is, virtually, no part of a ship in which saving 
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ime or material cannot be effected through repair of many parts of a vessel. Figures 9, 10, 11 and 12 
; show examples of such repairs 
yr and Conversion Training and Testing of Welding Ope 
repair and conversion, numerous problems In supervising the training and testing of weldins 
the rebuilding of damaged hulls and the repair operators, the function of the Welding Control Center, 
ed or broken machinery are encountered daily. during the present manpower shortage, is to determine 
tion of a Welding Control Center in this con- exactly the type of training which will best suit ne 
; to give timely advice on how welding may be _ the individual yard with its own welding conditions and 
so that these much needed hulls are correctly problems. Setting up a proper curriculun 
an ind again sent to sea in good condition in the’ tion, whether for use in the yard’s ow1 
possible tim« private or vocational schools, is a rel 
cetvlene welding, thermit welding, arc welding, matter, and I know of no case where privat 
soldering and bronze welding, when correctly tional schools have refused to give the 
can shorten the time from days to hours in the necessary Many recent papers have b n 
Fig. 9 F 0 
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Fig. ll . Fig. 12 


Fig. 9—Interior View of Torpedoed Vessel Later Repaired by Welding 
Fig. 10—Bow of Torpedoed Vessel Rebuilt Largely by Welding 
Fig. 11—-Stern Frame Damaged by Shell Fire 
Fig. 12—Stern Frame and Rudder of Vessel Shown in Fig, 1] Repaired by Welding 





WELDING IN SHIPBUILDING 


this subject, and it appears that each yard should at 
tempt to train tor their own individual wartime needs. 
Evidently, the standard welding cours« 


, covering weld 
ing in all its phases, should be 


disregarded during the 
present emergency 


Hj elding Equa bment and Supplre 


Setting up specifications for necessary welding equip 
ment is another important function of the Welding 
Control Center. The protection and maintenance of 
this equipment, after it has been put into use, is likewise 
a vital sequence, he conservation and 
strategic materials, such as welding electrodes, oxygen, 
acetylene and calcium carbide, is so critical that the 
War Production Board is insisting that a monthly report 
be made as to stocks on hand, consumption and esti- 
mates of future consumption. The manner in which 
one shipyard controls welding electrodes is shown in 
Fig. 13. 

In each rod distribution room, a clerk gathers the 
following daily information and records it on forms 
prepared for that purpose: 


Welder’s badge number and shift 
2. Amount and size of rod issued 
3. Amount of rod returned 
t. Stubs returned. 
». Hull or job number. 






















ROD | TIME 8 WELDER 
[DISTRIBUTION| CHECKER LEADERMEN 
pee a = 
WELDING | 
[ PURCHASE *—-———— CONTROL aoe 
—— CENTER 








~~ 
=F 


antes 




















a —_ WPB. 
INFORMATION REPORTS 
| Be el 
TO 
MANAGEMENT | 
Fig. 13—-Welding Control Chart 
Each welder leaderman in turn makes out a daily 


check sheet showing: 


‘) 


Welder’s badge number and shift. 
Tacking hours. 
}. Welding hours. 
+. Hull or job number. 
9. Type of work. 
Che time checkers give the Welding Control Center 
the following: 


1. Classification of employee (welder, learner, trainee, 
etc.). 

2. Hours worked daily or weekly. 

3. Hull or job number. 


The above information from the three sources is then 
sent to the Welding Control Center where clerks (in 
the ratio of one clerk to 500 welding department employ- 
ees) sift this information and compile the fellowing data. 

To Management.—A weekly welding summary, show- 
ing the percentage of welding done on each hull under 
construction, the cost per pound of deposited weld metal 
and a general check of the ratio of supervision, tacking, 
and production welding. 
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PROCEDURE ? 
HULLS - 70 





WELDING ENGINEERING DEPT. 





is TITLE:: 

2. REFERENCES: 

3. LOCATION OF vOB: 

4. ERECTION AND WELDING SEQUENCE: 4 

5. SPECIAL WELDING PROCEDURE : 

6. GENERAL WELDING NOTES: ‘ 
DATE APPROVED 7 

WELDING ENGR 


Fig. 14—-Outline of Welding Procedure As Issued to Ops 
Divisions 


lo Operation 
who use less than a certain predetermined an 
welding rod while welding or tacking or who consi 
turn in stubs longer than 2 in. In compilin 
report, the leaderman under whom they work 
cluded. 

In this manner, the report gives those in authorit 
partial check on the efficiency of the leaderman. 

A weekly report to operations, showing pe! 
completion of all hulls, over-all stub losses, stu 
claimed and pounds rod per man-hour 

Reports for regulatory bodies such as the War 
duction Board, the American Bureau of Shipping 
Navy Department, are readily obtained from the 
information. 


A daily re port on individual O} 


Welding Procedures 


Written welding procedures, giving step-by-st 
formation to the men building each subasse: 
structure, etc., are fast becoming a recognized nec 
In some shipyards, it is now the general practi 
issue: first, a general welding procedure for each t 
of hull to be constructed; second, a welding proc¢ 
for each structural drawing; third, a welding proc: 
for each subassembly; and fourth, a procedure for 
ing the various subassemblies on the ways or 
hese procedures are issued to the leadermen, fore 
and super\ isors on the job 

In this manner inexperienced ship fitters can be sur 
fabricating the various sections as nearly free of resid 





Fig. 15—Flame Hardening a Gantry Wheel with Improvised 
Equipment 
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SULPHUR PRINTING COPPER-NICKEL ; NICKEL-COPPER 








SOAK PHOTOGRAPHIC ENLARGING PAPER IN A | CLEAN A SMALL AREA ON METAL SPECIMEN 
2% SULPHURIC ACID SOLUTION 2. APPLY TO CLEANED AREA ONE DROP OF A 50% } 
GRIND METAL SPECIMEN SMOOTH NITRIC ACID SOLUTION. ALLOW [5 SECONDS RE 
PLACE THE METAL SPECIMEN ON THE WET ACTION. CAUTION MUST BE TAKEN TO ALLOW NOT 
PROCESSED PAPER. SEE THAT GOOD CONTACT iS MORE THAN I5 SECONDS REACTION OR THE RE- 
MADE BETWEEN PAPER AND METAL SULTS WILL BE THE SAME FOR ®BOTH METALS 
4. ALLOW CONTACT FOR 2-3 MINUTES 3. TAKE UP SOLUTION ON CLEAN UNTREATED BLOT 
6 REMOVE SPECIMEN AND FIX PAPER IN A FIX- TING PAPER 
ING SOLUTION FOR 15 MINUTES 4 APPLY TO THE SPOT ON BLOTTER TWO DROPS 
6 REMOVE FROM FIXER AND WASH IN RUNNING OF AMMONIUM HYDROXIDE 
WATER FOR 30 MINUTES 5. IF A BLUE STAIN APPEARS ON THE BLOTTER 
7 REMOVE PRINTS FROM WASH AND ORY GLOSSY THE MATERIAL (IS COPPER-NICKEL 
PAPER SHOULD BE DRIED ON A _ FERROTYPE 6. IF NO STAIN APPEARS THE MATERIAL TESTED 
oL ATE IS NICKEL-COPPER 
Fig. 16 Fig. 19 
NICKEL MOLYBDENUM 
| CLEAN A SMALL AREA ON METAL SPECIMEN L SOAK AND DRY UNTREATED BLOTTING PAPER IN A 
2. APPLY TO CLEANED AREA TWO DROPS OF A SOL- 10% AQUEOUS SOLUTION OF POTASSIUM ETHYL 
UTION OF 100 ce. NITRIC ACID; 25 ce. SYRUPY PHOS- XANTHATE. 
PHORIC ACID (85%); !25ce H,0. ALLOW 10 SEC- 2 CLEAN AN AREA ON METAL SPECIMEN AND APPLY 
ONDS REACTION. ONE DROP OF 50% NITRIC ACID 
3. BLOT WITH CLEAN UNTREATED BLOTTER. APPLY TO 3 ALLOW REACTION TO COMPLETE, BLOT WITH UN 
SAME SPOT ON BLOTTER ONE DROP OF A SOL- TREATED BLOTTER AND DISCARD BLOTTER 
UTION OF = (A) 1eu DIMETHYLGLYOXIME DISSOLVED 4. APPLY TO ETCHED AREA ONE DROP OF A SOL- 
IN 60cce. CON. GLACIAL ACETIC ACID, (B) 1Oems. AM- UTION OF | PART SULPHURIC ACID IN 5 PARTS H,0O 
MONIUM ACETATE DISSOLVED IN 30ce. AMMONIUM 
HYDROXIDE (Q90 SG.), POUR (A) INTO (B) ALLOW 15 SECONDS REACTION 
4 FROM THE STAIN ON THE BLOTTER — 5 BLOT WITH TREATED BLOTTING PAPER. A REL 
COLOR INDICATION STAIN WILL INDICATE THE PRESENCE OF MOLYB 
PINK 1-1.5% NICKEL DENUM. THE CONTENT WILL GOVERN THE IN- 
RED 3.5-5% NICKEL TENSITY OF THE STAIN 
CARMINE 18-8 STAINLESS 
Fig. 17 k ( 
In the case of shipvards working with drawings de 
ai ote aie i ee signed outside of the yard, it is also necessary for the 
CHROMIUM Welding Control Center to carefully check each drawing, 
| CLEAN A SMALL AREA ON METAL SPECIMEN nag 5 antag me ag that a ee a 
2. APPLY TO CLEANED AREA ONE DROP OF A SOLUT- to fabricate in the manner therein not nd to check 
ION OF | PART NITRIC ACID, | PART HYDROCHLORIC for correct joint design, accessibility, et 
ACID, 2 PARTS H20 ALLOW COMPLETE REACTION Allied Process 
BLOT UP SOLUTION AND DISCARD BLOTTER oe 
3. PUT TWO DROPS OF A FRESHLY PREPARED SATUR- There are various allied processes which go hand in 
ATED SOLUTION OF SODIUM PEROXIDE IN H,0 hand with welding and cutting The Welding Control 
TO ETCHED AREA. ALLOW SECONDS REACTION Center should determine which of these processes are 
4. BLOT WITH CLEAN UNTREATED BLOTTER. PUT TWO necessary to operation of the individual yard. Some 
DROPS OF A SATURATED SOLUTION OF BENZIDINE such processes are flame hardening, flame cle caling, 
IN S5SO% ACETIC ACID ON THIS’ BLOTTING. ail oc ae a 1 welding. X-rav nd macna-flux 
5. A BLUE STAIN WILL INDICATE THE PRESENCE OF metal spraying, Stu Sag 7 
CHROMIUM. THE INTENSITY WILL INCREASE WITH inspection, resistance welding, silver brazing, shape 
THE CONTENT cutting, stress relieving and various automatic welding 
processes. 
Figure 15 shows the flame hardening of gantry 
vale : 7 crane wheel, using a portable cutting machine carr 
Fig. 18 large a a special home-1 heating and 
juenching head 
Coordination 
stress as possible. The old, well-known rule of welding Probably the most important functi f the Welding 
uutts of sections with one member free to move, becomes Control Center is coordinating with the rious operating 
nuch clearer to the man on the job when he has i divisions of the shipyard and doing the necessary mis 
tructions in black and white, rather than verbal utte1 sionary work in introducing new equipment and meth- 
neces in his head ods of operation so that shi may e built more 
An outline of a welding procedure, as described above, efficiently. Old timers in the shipbuildi: industry 
shown in Fig, 14 are today iccepting with interest nd 1 will ill 
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phases of welding and cutting. When foremen and 
supervisors learn that there is a definite place to go with 
their welding or cutting problems, their work becomes 
more simplified and the final product is improved. 

Another part of this coordination is the test and in 
spection of materials and finished welding. Knowing the 
reasons for weld failures and methods of correcting them 
pays big dividends 

(he necessary equipment for a 
make chemical analyses may be obtained at a not 
to exceed $1000. without this equipment, 
certain non-destructive tests may be made in the field 
to determine the presence of harmful elements 
tests for determining the carbon content of 
widely known 
content 


small laboratory to 
cost 
Howey eT, 


Spark 
steel art 
and this method of testing the carbon 
is sufficiently accurate for most practical pur 
poses 

Some elements or combinations of elements, such as 
nickel, copper-nickel, nickel-copper, molybdenum, chro 
mium and phosphorus are easily the field 
by Spot Testing. Sulphur and phosphorus segregations 
may be satisfactorily determined by means of prints 
made on ordinary photographic paper 
making such spot tests and prints are 
to 20 


detected in 


Procedures for 
shown 1n Figs. 16 
lo give some examples of the use of the above tests 
recently some trouble developed at a certain shipyard in 
the welding of certain spacing and retaining rings in a 
stern tube. Each time the ring was welded the fillet 
weld would crack. By spot testing, it was found that 
this was a high-nickel alloy steel which had inadvertently 
been used in place of the mild steel specified. 

Another instance was the Unionmelt welding of three 
plates to form a deck section of a vessel. After welding, 
transverse cracks were found approximately every half 
inch of the three welded joints. Spark testing showed 
high carbon and subsequent chemical analysis showed 
a carbon content of 0.46. Upon making a sulphur print 
of a cross section of the weld. a facsimile of which is 
shown in Fig. 22, sulphur segregations were found which 
had apparently carried into each crack of the finished 


Comments on 
“Structural Failures 
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Construction” 
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By M. H. MacKusick 


PARAGRAPH 


centrations’ 


two under subheading “Stress Con- 


reads as follows 


“Since the transverse section of a ship is the cross 
section of a huge box girder, it is evident that the four 
outboard corners of the section—the gunwales and the 
bilges—constitute especially critical points. Appen 
dages such as bilge keels, or other secondary parts 
(for examp!e, bulwarks, water way bars and hatch 
coamings), once they are joined to the main material 
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weld Che spot test for molybdenum ts more tl 
in the pipe shop where it is quite possible | 


molybdenum pipe to become mixed with mild 


Cor fusion 


he purpose of this paper, as stated befor: 
deal with any specific problem of welding in ship 
but to try to point out the functions of and the nm 
for a well-planned Welding Control Center in ¢ 
yard 

It is mandatory that the individual in charg: 
operations be given sufficient authority to carry 
recommendations, and to see that they are foll 
closely as possible by the productive units concert 

Che far-reaching use of welded construction, in 
many problems heretofore unsolved, makes 
perative that a competent person, or persot 
tinually investigate and supply the information 
sary to correctly use new methods and appli 
[his is particularly true at the present, due 
perienced operators and to the use of substitute n 
resulting from wartime necessity 

Setting up such a department as outlined cam: 
but benefit any shipyard and smooth out a con 
number of their welding problems 


it its extreme fibers, actually behave 
main structure, regardless of their intended sex 
structural importance. Their details and 
ship, especially in critical areas, are very import 


as part 


WOI 


It is the opinion of the writer that in the convent 
cargo ship the midship deckhouse also forms, in eff: 
secondary box girder which 1s superimposed on the 
box girder formed by the hull structure itself. I 
case of the Liberty Ship most yards weld the main d 
house sides to the stringer plate of the upper deck, het 
the two box girders become a welded unit. n ell 
we have a main girder with a secondary girder su 
imposed in the central part where working stresses u 
load are at a maximum. No provision is made for 
tinuity at the four corners of the deckhouse, hence 
working stresses under load which exist in the deckh 
part of the structure must concentrate at the corner 
the house. Several Liberty Ships have fractured wu 





service loads immediately forward or aft of the n 
deckhouse structure, and these failures may well be 
to excessive working of the main deck plating at t | 


corners 
It is suggested that longitudinal continuity in way 
the deckhouse corners could be improved by provid: 
(Continued on page 243) 
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Field Welding of Steel Penstocks and 


Tunnel 


Liners 


By L. G. Christofferson' 


NE very interesting thing about erecting the pen- 
stocks, tunnel liners, surge tanks and risers on 
hydroelectric power plants is that the welding 
lems are of a very special nature and require widely 
irying procedures and equipment to obtain satisfac- 
ry results. In recent years I have had the good fortune 
f being directly connected with the erection of nine such 
projects in the capacity of Field Erection Engineer. 
he views, statements and conclusions which I am about 
present are mine—not necessarily those of my com 
ind are based on my experiences on these various 
jects. I sincerely hope that they will be of help and 
nterest to you 
[he welding problems can be discussed with refer- 
ce to two operations, the first of which is the welding 
{ the plates into single or multiple ring sections in an 
issembly yard adjacent to the erection site, and second 
f which is the welding together of these sections in their 
final positions 


Assembly Yard Welding 


Whenever the volume of work is sufficient at one loca 
tion to warrant the use of an automatic welder, it has 
very definite advantages both as to cost and quality of 
work. In fact, most of the recent specifications on this 
class of work require machine welding of all longitudinal 
joints. 

rhe two most commonly used automatic processes are 
the carbon arc and the submerged melt. In plate thick- 
nesses up to about */,in., the carbon arc welder with only 
two passes will do a very satisfactory and economical job 
meeting the A.S.M.E. and A.P.I.-A.S.M.E. requirements 
for unfired pressure vessels. The welding causes very 
little distortion. Abutting edges are in contact and 
square. The best results are obtained with the work on 
1 slight slope and the welding done uphill. Although 
machines of the tractor type are available the welding 
of longitudinal joints with the rings stationary is diffi- 
cult, because the tractor must travel up the incline to 
perform the welding. Therefore, it has been our prac- 
tice to support the carbon arc welder on a boom and to 
move the work past the stationary machine. Quite an 
elaborate piece of equipment is required to handle the 
large diameter rings of pipe on the slope at the required 
speeds for the welding. The unit must have variable 
speed control to suit the different thicknesses. D.-c. 
generators supply the current for the common type of 

arbon are welder. 

In welding plates over */, in. thick by the automatic 

irbon are process it is necessary to use a combination 

lare butt and grooved joint and to do the welding with 


ented at the Annual Meeting, A.W.S., Chicago, Ill., Oct. 18t 


ld Erection Engineer, Chicago Bri ige and Iron Co., Chicago 


more than two passes. After the first pass on the groove 
side is completed, a filler rod of the same composition as 
the plate is tacked in the groove prior to welding the 
next pass. As this involves making more than one pass 
it least on one side of the joint, and also a delay while the 
filler rod is tacked in place, the submerged are process 1s 
much faster, does not require that the work be on an 
incline and with the tractor type machines the longi- 
tudinal joints are readily welded while the rings are 
stationary. On heavier than °/;.-in. thick plate a double- 
vee tight butt-grooved joint with a wide root face 1s used. 
The outstanding advantage of the submerge 


d melt pro 


ess, as compared with the carbon arc process, is its 
ability to weld up to 2'/»-1n. thick plates in two passes 
with a 2000-amp. machine With special care in estab 
lishing and using the correct procedures, welds of the 


highest quality are obtained. Here again the shrinkage 
and distortion due to welding are very small 

It is our common practice on longitudinal joints to 
weld the inside first and then weld the outsicd By 


doing it in this manner we find that only in special 





Fig. 1—Removing a Completely Welded Ring of 18 Ft. Diam 
Pipe from Roller Bed After Machine Welding of I 
Joints by Submerged Melt Process Inside Building 
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ngitudinal 
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Fig. 2—8 Ft. Long Ring of 18 Ft. Diam. Pipe Fitted and Ready 


for Machine Welding of Longitudinal Joints. Notice Joint in 
Lower Left Hand Portion. Inside Is Cleared for Welding. 
All Fitting Gadgets Are Outside 


cases special measures need be taken to prevent distor 
tion, and the completed joints are smooth and make a 
very uniform circumference. Start and stop plates are 
required on the ends of the longitudinal joints that are 
to be machine welded. The start plates are used to 
start the weld and get the machine in correct adjust 
ment before the actual welding on the joint begins. 

The stop plates allow the molten puddle to carry on 
far enough to insure a 100% completed weld at the end 
of the plate, and also put the finish crater out on the stop 
plate. In the heavier plates these stop plates should be 
grooved, and in very heavy plates there is a definite 
advantage in having them made from two grooved 
plates fitted together, just as the pipe ring plates are 
fitted. 

The machine welding of circumferential joints with 
both carbon are and submerged melt requires a power 
driven roller bed with variable speed controls for rotat 
ing the pipe sections at a uniform speed. Here again 
when using the carbon arc machine we use it mounted 
on a boom. The pipe rotates and the welding head 
is stationary. This is an undesirable condition on the 
inside of the pipe because the stiffening spiders must be 
removed to allow the boom to enter the pipe and also to 
allow the pipe to rotate. A much better solution can be 
worked out using a tractor type machine. The sub 
merged melt machine that is tractor driven has the ad 
vantage over the carbon arc machine in that it is better 
adapted to welding all thicknesses with one pass on each 
side. It can be put inside the pipe and allowed to travel 
on the plate. This is done by rotating the pipe in one 
direction and by having the welding head traveling at 
the same rate in the other direction. 

If the size of the job does not warrant the installa 
tion of an automatic machine then this assembly yard 
work can be very nicely handled on roller beds either 
powered or rotated by manual or semi-mechanical means. 
In either case the work can be expedited and welding 
difficulties reduced to a minimum since all the welding 
can be done in the flat position which facilitates the use of 
larger electrodes. 

In all machine welding, procedure is the main feature 
because watching the actual welding and operator does 
not enable an inspector to determine whether or not a 
satisfactory weld is being made. 

On all jobs where machine welding is employed, it is 
essential that trial test plates be made to establish the 
procedure before production welding starts, and that the 
qualified procedures be recorded. After these test 
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plates are given the required physical tests wit 
factory results, one can be quite certain that t! 
procedure will produce the same quality of weld « un 
over again—all of the other factors being the sa: Os 
course, if procedures are already established for a 
plate thicknesses and types of joints, then the r 
test plates made at regular intervals will give as 
that the established procedures are being follow: 

While the welding is in progress, a view of the { 
the opposite side will enable the operator’s he 
determine whether or not the welding is being per 
directly in the groove, and to some extent the cd: 
penetration as indicated by the discoloration 

Inspection of etched cylinders trepanned at ular 
intervals at random locations in the joints is very 
in judging the quality of the weld and keeping operator 
‘‘on their toes.”’ 

Of course, on jobs where X-ray or gamma-ray ex 
tion is used, the necessity of trepanning inspe 
entirely eliminated and the number of productio: 
plates required can be cut down to a minimum. 

It is common in current specifications to requi 
all sections be given a hydrostatic test to 1'/» times the 
design stress. Since only the longitudinal jou r 
highly stressed, we don’t feel that it is necessary 
built-up sections 16 to 24 ft. long when the test 
marily a test of the longitudinal joints. We have 
therefore, advocated that the individual rings be give 
a test rather than the built-up sections. Ther 


reason why the assembly yard welded girth joints 
be given a hydrostatic test to 1'/, times the worki 
pressure when the girth joints welded in place 
In none of 650 ring 


tested to the same pressure 


Fig. 3—Submerged Melt Welding of Inside of Longitudina 
Joint in 18 Ft. Diam. Ring. Notice Machine Travels on Track 
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giver Fig. 4 (Left)—Automatic Carbon Arc Welding Machine with Boom in Lowered Position Welding the Inside 
IS of a Longitudinal Shell Seam. Notice Worm Drive Shaft (Midway Between the Rails on the Inclined 
lou Ramp) Which Controls the Speed of the Carriage as It Travels Down the Ramp 

rKINg Fig. 5 (Right)View of Automatic Carbon Arc Welding Machine on End of Boom in Raised Position Ready 
€ nol to Weld the Outside of a Longitudinal Shell Seam. Notice Rolling Sunshade in Place Over Entire Setup 


1,16 and 18 ft. in diameter pipe, which we have tested rolled over and the unwelded portions are then back 
in the last few years to 1'/, times the working pressure, chipped and welded in the flat position. This procedure 
have we found a leak or any indication of a structural makes most of the welding in the flat and sloping posi 
weakness. The longitudinal joints were all double’ tions with a little vertical, and entirely eliminates the 
welded with the submerged melt process. As aresult, we overhead welding 
ire of the opinion that such testing especially where X Our experience with the various types equipment 
ray examination is used, is unnecessary. indicates the following defects are most prevalent. With 

{t various sections where pipe sections are encased in carbon arc and submerged melt welding the most trouble 
concrete and where the pipe requires external stiffness, was encountered with scattered and straight line porosity 
it is necessary to weld either plate or built-up stiffeners which we are able to attribute to moisture, dirt and rust 
round the outside circumference of the pipe. This on tight-fitting square butt joints. On submerged arc 


can most easily be handled after the longitudinal joints welding undersurface cracks often occur if the correct 
are welded and weld examination and testing operations procedure is not adhered to. The most common of these 
are completed. With the ring placed on the ground with undersurface cracks are caused by welding with too high 
its axis vertical, the stiffeners are fitted in place and regu voltage. They are difficult to detect in that they do not 
lar tacks put in overhead. The top side of each stiff- come to the surface and are most easily found with X-ray 
ener is then welded manually, doing all welding in the examination. Manual welding may develop any and 
horizontal position with large electrodes. After all the practically all types of defects, but on penstock work 
welding is completed on the top side of the stiffeners the where 100°) weld is required and considerable chipping 
ring is turned completely over and the welding on the and cleaning are required, the main defects that are 
other side is completed in the same manner. Thismethod encountered are lines of non-fusion at the root, or scat 
has two main advantages—first, it expedites the work tered slag. It is characteristic of all types of machine 
by doing the welding in the horizontal position using welding to leave lines of non-fusion whenever the welding 
large electrodes, and second, it insures a better looking head gets a little out of line with the joint, or when the 





job which can be made with second-rate operators leav operator lets the current drop too low to get the required 
ing the best operators for work on the main shell seams. penetration 
It is usually necessary in most pipe lines to weld In a field assembly yard it is very difficult and usually 


several segmental rings into elbow sections. Since they impractical to weld joints as fast as they are fitted. It is 
are irregular in shape they do not lend themselves very also quite impractical to provide shelter for sections and 
well to machine welding of the girth joints, it becomes as a result they often get damp before they are welded. 
necessary to manually weld these joints to make a multi- This damp condition, together with the rust that goes 
ple ring elbow section. We have tried several methods with it, is the cause most of the time of the porosity in 
for doing this and the one finally decided on is as follows: the machine weld. A small heating torch just preceding 
first, the joints are double beveled for welding from both the welding head will remove the dampness and clean 
sides, then the rings are fitted together with their axes down in the groove where a power brush will not reach. 





horizontal. The bottom halves of the joints are man We find it desirable to do all fitting on machine- and 
lina ually welded on the inside at the same time the top  hand-welded joints on the opposite side from the side to 
rack halves are being welded outside. The section is then be welded first. All the necessary gadgets required to 
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fit the joint are left in place on the outside until the 
inside is welded. By proceeding in this manner, it is 
unnecessary to put tacks directly in the groove when the 
joint is fitted. Thus it is possible to weld both sides in 
a clean groove free of fitting gadgets or tacks. 

We have done some position welding with both d.-c. 
and a.-c. machines using a heavily coated electrode of the 
E6011 classification. We have obtained very good re 
sults on heavy plates after we were able to convince the 
operators that good work could be done in all positions 
with this type electrode. On X-ray work for heavy plates 
we found that the exographs were much cleaner and that 
less cleaning and chipping were required than on similar 
work where light-coated electrodes were used with d.-c. 
machines. We also found that the training period for 
new operators with the heavily coated electrodes was 
somewhat less than that required on our standard weld- 
ing with d.-c. machines and light-coated electrodes. 


In Final Position Welding 


We might divide this class of welding into groups ac 
cording to the thickness of the plate involved. From 
2'/,in. down to about 1°/, in. there seems to be a decided 
advantage if the penstock can be preheated and main 
tained at a medium temperature until most of the weld- 
ing is completed. The preheating can most easily be 
done and controlled by electrical induction using single- 
phase transformers to supply the current. This equip 
ment when connected with an automatic controlling 
pyrometer does a nice job of keeping the pipe at a uni 
form temperature. 

Because of the magnetic effect of the current passing 
through the coils, welding operators will experience, on 
joints thus preheated, considerable trouble welding joints 
in thick plates after the first one or two passes. The first 
pass goes in very well and also the second. The magnetic 
effect seems to pull the metal into place and fuses it 
well to the side walls of the groove. As the groove 
widens out it becomes a little more difficult to mani 
pulate the electrode, but we soon found out that better 
results were achieved by setting the current on the pre 
heating transformer at the correct amount for continuous 
heating rather than by building up to a high temperature 
and then cutting out until the pipe cooled down to the 
minimum temperature. After the operators accustomed 
themselves to welding while the current was on in the 
heating coils they continued with very good results 

We found that with preheating one bead could be de 
posited continu: 1sly around the joint without any danger 





Fig. 6—View of Joint of 8 Ft. Diam. Penstock Pipe with Pre- 


heating Coils Installed. Material 2 In. Thick. Notice Canvas 
Shelter to Protect Heated Joint from Rain 
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of cracking. It worked much better on pipe uy 
diameter to use two operators on a girth joint, o1 
ing inside and one outside. The procedure most 
adaptable to production work is for the man in 
pipe to weld the overhead or top half first and 
one on the outside of the penstock to weld th: 
half or the overhead first. This is true of at 
first three or four passes. When each operator 
posited four passes, then the chippers chip dow: 
root of the weld on the top half of the pipe out 
the bottom half inside. This makes all of the 
chipping in the flat or sloping position. Since t 
chipping is done in these positions, the chipper 
much better chance of doing a good job than the 
if chipping overhead. 

The inside operator then welds four passes 


bottom half inside and the outside operator wel 
At this time tl 
has a total of eight passes deposited in it all aror 


passes in the top half outside. 


circumference and the need for the preheating 
siderably decreased so the pipe is gradually c 


lé 


about 150° while each operator deposits his fift 


tinuous pass. 
from that joint and connected to the next joint, 


The preheating unit is then disco: 


already outfitted with coils and the proper ins 


Two sets of coils were used so that a joint wa 
ready ahead of the welding. While the operat 
depositing the last two passes the next joint w 
preheated so that it would be hot and ready 
operators by the time the weld on the first | 
built up flush with the plate but still short 
inforcing bead. The two operators then mov 
up to the next joint and started the procedure 


again. Following along behind them was 
operator who did nothing but weld the finis! 
inforcing layer. After a few joints he becar 
skilled and made a very nice appearing wel 


1 


very seldom needed any chipping or grinding 
joint could be radiographed satisfactorily. 
takes quite a little time to heat a joint, also 
electricity, the welding and preheating operat 
to be continuous 24 hr. a day. Two 
worked on each shift and on the day shift tl 
operator was used to weld the finish beads ar 
any defects discovered in the radiographs. 

On plates from 1*/,4 to 1'/,4 in. thick for whi 
relieving is usually specified but is impractical, 
that setting up and following the same general p! 
as outlined above will yield good results and 
cracks if the first four passes are deposited on 


oper itor 


of another in short lengths thereby keeping the 


and plate warm. This is known as cascading 


preheating was used, one pass could be deposit: 


tinuously without cracking. On this thickness 


without preheating, three or four cascaded pass 


assurance that the weld will not 


Strict adherence to the correct procedure will 
welds which will yield very fine radiographs fr 
defects except those due to insufficient chipping 
On material 1'/, in. thick and down to abou 
thick, we do our welding without preheating, u 
cascade method for the first two or three pas 
and on lighter than yin. thick 
single passes can be laid without cracking. 
When a long line of penstocks or other pipe 


reasonable 


e¢ 


tT 


material, cont 


erected another main problem is that of keep 


pipe in its proper alignment. To do 
welding procedure that will keep the shrinkage 
all around the circumference of the joint. The 
if not performed in the proper sequence will shri 
in one place than it does in another and cons« 
change the location of the free end of the } 
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zontally or vertically depending upon where 
ect procedure is used. 
ndition when it exists is very undesirable, 
order to set the next section in its proper 
oint to be welded must be wide at one place 
it another. The wide spots will draw more 
irrow ones and it is hard to get the pipe and 
properly lined up to where the production is 
veling at its normal rate. 
nnection with most high-head power plants there 
rge tank connected to the tunnel below with a 
{ surge tank riser pipe. At the connection 
the steel tunnel liner and the surge tank riser 
red a built-up steel tee. This tee is under high 
ind must be designed to withstand all of it 
" the earth or rock surrounding the tunnel cannot 
ended on for any strength. 
inside web or tie could be provided to keep the 
e in shape but since it would restrict the flow, it is 
to provide reinforcement outside. This 1s 
ften in the form of an external forked ring girder wholly 
partly encircling the tee. 
\ built-up tee of this type has many complicated 
welded joints and requires stress relieving. On a job 
where no other stress relieving is required it is quite 


lesirable 


Granite and Steel Prod- 
ucts Move Off War Pro- 


duction Lines in 
Unusual Plant 
Conversion 


By A. F. Davis* 


NE of the most interesting cases of American 

industry’s conversion to wartime production 

was recently reported to The Lincoln Electric 
Company, Cleveland, Ohio, when they received word 
that the Cold Spring Granite Co. of Cold Spring, Minn., 
is now turning out welded engine supports, ship plates 
and anchor chains for the nation’s giant shipbuilding 
program. 
In the company’s huge plant, originally designed to 
produce stone products such as monuments and mauso 
leums, granite and welded steel products now move 
side by side along production lines. Inasmuch as the 
plant was equipped with several heavy duty traveling 
cranes, suitable grinding equipment formerly used to 
Shape granite blocks and other suitable facilities, the 


yr 


conversion presented no real problem to the manage 
ment. The grinding equipment,.for example, is now 
used to bevel plates prior to welding with the result 


that excellent fitup is obtained. 
Xf ; } 
Most of the company’s 400 employees now working 


¢-President, The Lincoln Electric Company, Cleveland 1, Ohi 


impractical to set up a furnace to stress relieve thi 


one 
piece; we have, therefore, had these tees built up in our 


shop and stress relieved there. Then, if they could be 
shipped in one piece to the destination, this was done 
If not, they were cut in two pieces which could be 
shipped. Of course, the cut was made at location 
where the final welding would encounter only direct 
shrinkage and there would be a minimum locked-up 
stresses due to complicated joints After the tee wa 
received and completed on the job, hemispheri bulk 
heads were welded to the three openin; I it was 
given a hydrostatic test to 1! times the working 


pressure 


Occasionally we still encounter a job where the de- 


signers do not rely on welding for strength and specify 
riveting and caulk welding together Chis always in- 
volves many hair-raising experiences, because if the 
caulk welding is done first, it will usually crack while 


the rivets are being driven. If the riveting is don 
first, then the welding will invariably loosen some rivets 
We are directly opposed to this combination as the two 
do not mix and attempts to mix them usually result in 
making a full fillet weld instead of a caulk weld and when 
this is done, the welding carries most of the stress in the 
joint, very little of it getting to the rivets 


with steel received their training through courses in are 


welding, metal shaping, pattern making and kindred 
subjects given by state and federal instructors. Pro 
cedures have been worked out with the help of welding 
engineers of our Company. 

Although the granite and the weld: roducts have 
their own distinctive uses, they do hav: me things in 
common, according to company official Both have 
the qualities of strength and endurance that are recog 
nized by all 

This interesting conversion was the sul 1 recent 
write-up in the Minneapolis Star Jour? n which the 
author said in part: 

“The granite industry is a war casualt om d 
employees are still working on monument 


leums, but in general the business has beer ed Ww! 
or converted to defense activity 

‘Granite cutters here and at St Cloud ar isy wel 
engine supports anc ship plates. T. O. Benson of St 
Cloud, tool sharpener to the granite industry for years, 
is turning out anchor chains. The Cold Spring Granite 
Co., is working around the clock to help arm the nation 
to beat the Axis, so that granite again v 


ill be wanted for 
new buildings. 

“In the huge plant—designed ilbert Kahn 
famous Detroit industrial architect n teel 
move side by side along production lin« e granite 
comes in great blocks on railroa I ron the 
company's quarries at Rockville, Mortor and 
Ortonville, Minn., Mellen, Wis., Mil and 
Alhambra, Calif., though most of the uarris re n¢ 
longer operating 

Most of the 400 employees ar vith steel 
The change-over started last Jul) tat federal 
instructors gave courses in welding, laping, pat 
tern making and kindred matte Che cal workers 

many from nearby farms—were apt pupils, just as 


they had been in mastering the granite trades 
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Arcless Current Interruption 
Inductive D.-C. Circuits 


By Charles W. Dodge, * 


Problems Involved in Interrupting Inductive Circuits 


IGH-speed interruption of a d.-c. current in a 
high-power inductive circuit has always pre- 
sented a serious design problem. Probably the 

most outstanding example of this problem has been its 

application to electromagnetic stored energy resistance 
welding machines. This welding method is based on 
the principle of storing energy in a large reactor which 
has a primary and secondary winding on an iron core 
containing an air gap. A d.-c. voltage source (usually 

a few hundred volts) is applied across the primary wind 

ng of the reactor, giving rise to a charging current 

which increases exponentially. The steady state value 
reached by this current is directly proportional to the 

applied voltage E according to the e quation I, 

E,/R, where R, is the total resistance of the primary 

circuit. 

While the primary 

a voltage in the 


induces 
pr pe IT 


increasing, it 
winding which is 


current is 
secondary 


tional to the turn ratio and to the rate of change in J 
This in turn produces a secondary current (J,) (Fig. 1 


which rises to a maximum value very quickly, then falls 
slowly to zero during the charge. In the welding ma 
chine, this induced secondary current is used as a pre 
heat to prepare the weld metal for the high peak dis 
charge welding current 

Actually, unlike the above illustration, the primary cur 
rent is always interrupted before its steady state value is 
reached. This is accomplished by means of a contactor of 
special design between the d.-c. supply and the reactor 
Ata preset value of current, the primary circuit is opened 


* Research Engineers at Sciaky Bros 


MAXIMUM VALUE OF PRIMARY RY CURRENT (<2 ) 
— Pp 


CURRENT 


PRIMARY CURRENT 





_TIME_ 


SECONDARY CURRENT 


Fig. 1—Primary and Secondary Current Relationship in a 
Reactor with Primary and Secondary Windings from Zero 
Current to Full Charge in the Primary 


John S. Stamm* and Nelson W. Spencer’ 
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Fig. 2—Simple Inductive - 
E Circuit Comp: ents | 
. Consisting of Inductance I 
| (L), Resistance (R), D.-C 
Voltage (E,) and : 
R tactor (S 





rapidly, which causes the energy stored in the 
to be transferred to the secondary or welding 
During the short period of primary current int 
tion, the secondary current rises from the negati 
heat to a very high peak, then falls 1 I \ 
exponentially. The advantage of this system lies in t ny 
fact that the energy is accumulated slowly at a low power a 
demand and is delivered to the weld rapidly at et 
power output. In order to carry out the 
successfully, it is essential to use a current interrupting re 
which will give reliable and consistent pet 
and which can withstand the high electri 
mechanical stresses which are developed duri 
opening operation. 

When a uni-directional emf. (£,) is applied 
simple inductive (RL) circuit (Fig. 2), it will 
current to rise exponentially according to the r 
i E/R (i—e~*”£), and at any time (¢) the ener 
stored in the inductance is equal to '/, Lz’. ‘If this ci 
is interrupted by opening the contactor (5S), the ener 
stored in L can only be dissipated in the are which » 
appear across the contact points. The voltage 
the contactor during opening is e, = —L(d1/dt), wher 
di/dt is the rate of change of current. 

By coupling a secondary circuit to the primary wi] 
ductance, we are adding an additional method of energ) ¢] 
dissipation. 

Figure 3 illustrates a 
resistance (K,) 


positive 


above proces nal 


device 
ince 


circuit consisting of primar) re 
and inductance (L,) to which is coupled a sy 


secondary inductance (L,) which in turn is connecte¢ . 
to a non-coupled external inductive circuit of resistanct re 
(R,) and inductance (L,). The primary and secom 


windings are coupled by means of the mutual induct 


rice 4 


M = Ky/L.L,) where K is the coupling factor. In | 
the case of a welding machine, R, and L, are the para 
meters of the throat of the machine, and L, represents ti 


the inductance of the secondary winding. Since 4 th 
high turn ratio is used, the value of L, is much sn 
than that of L,, both windings enclosing the same mag i1 


netic circuit. Upon application of a d.-c. voltage to tm b 
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Fig. 3—-Simple Coupled Reactive Circuit 


the primary current will rise in a manner similar to 


the current rise of the previous circuit, being modified only 
by the effect of the secondary current (see Fig. | 
When the contactor (S) is opened, the energy which 


has been stored in the system is dissipated in two ways 

Most of it is transferred into the low impedance 
secondary circuit and gives rise to a current reaching 
a high peak value; (2) some of the energy is lost in the 
arc across the contact points. 

It is of interest to determine the voltage and the 
energy dissipated in the arc. At any time during the 
opening of the contactor, the voltage distribution in the 
primary circuit is: 


dt, iM di, 


a ‘ + Riv +e 0 1) 
> di dt pip TF Ca 


und in the secondary circuit, the voltages are: 


di, 


a1 
M— 
dt 


M~, + (L, + L,) 


+ Ri. = 0 9 


A simple solution for the voltage across the contact 
points (e,) ean be found by assuming a linear rise of 
secondary current and by neglecting the voltage drops 
across the resistances since they are very small com- 
pared to the inductive voltages. (These approximations 
ire valid provided the time of contactor opening is much 


less than the time constants of the circuits.) We can 
then solve these simplified equations and find: 
dt, K ‘ 
é,.=£,+ 1,7) 1 volts 3 
? dt L 
l + 
L, 
L = 
being the voltage across the contact points, and 
a? 
V, EI t. 4 2 L,I, l watt-seconds 
oe 
A + +) 
L 
being the total energy loss in the arcing of the contactor 


ere J, is the value of primary current at the instant 
contactor begins to open and f, is the contactor 
ning time. In Equation 4 above, the first term 
represents the energy which is drawn from the power 
supply during the period of contactor opening. We 
ire primarily interested in the second term which cor 
responds to the energy transferred from the reactor 
ind which constitutes about 95% of the contactor losses 
\ccording to the above equations, this loss is independent 
i the time of contactor opening (t,), while the voltage 
€é,) across the contact points is nearly inversely propor 
tion! to ¢. Both e, and W, are nearly proportional to 
the primary inductance and are profoundly affected by 
the term L,/L, which is the ratio of the secondary throat 
inductance to the secondary core inductance, a value 


being generally about 0.20 depending upon the size of the 


welding machine. If in Equation 4 we substitute 0.20 
for L,/L, and let K 0.98, we find by neglecting the 
first term that W, /, L,I ,? (0.23 Since the energy 
(W_,) stored during charging is approximately equal to 
l/s bd the ratio W,/VW, 0.23/1 0.23: i.e., 239 
of the stored energy in the reactor is lost in the arcing 
of the contactor. We see also that the inductance of 
the throat, which is necessarily of 
nitude, acts in such a way as to lower the secondary 
peak value, thereby forcing more stored energy to be 
dissipated in the are of the contactor. From the 
discussion, we have tried to explain that are losses are 


1 
ippreciabDk IT 


inherent to the interruption of this typ circuit. 
From the fact that the contactor losses ar ially 
independent of the time of opening, we can infe1 l) 
that a highly accelerated contactor openin will not 
reduce the arc losses, and (2) that an inconsistent open 
ing time does not affect the secondary current peak, 
thereby not changing the performance of the welding 
machine The limitations of this latter tatement 


are discussed in detail in a later part of the articl 


Method of Current Interruption by Means 
Pole Contactors 


of Multiple 


For the past few years, electromagnetic stored 
resistance welding machines have been used extensively 
with satisfactory operation by means of a multi-pole 
contactor in each of the supply lines. The contactors 
now used differ considerably from ordinary d.-c. circuit 
breakers in the size of arc shields, speed of operation, 
means of adjustment and are blowout coils, and are the 
result of a long period of development 


energy 


Three conditions must be fulfilled in an) 
which is to be used for high-speed rupturing of a d.- 
inductive current. The opening speed must be high, 
the total distance between tips in the open position must 
be large, and a means of de-ionizing the arc quickly must 
be provided. A large single pole contactor which would 
fulfill the above conditions would be entirely impracts« al 
In the first place, due to the arcing and nsequent 
heating of the contact masses the tips must 
be of large dimensions. j 
speed is essential, the inertia forces on the armature will 
be large, so that a rigid construction of the required 
strength is difficult to obtain. In the third place, the 


ntactor 


nece ssarily 


x 


Secondly, since a high openi 


entire over-voltage appearing acros ne set of tips 
would produce such an intense degree of ionization that 
no simple method of quenching the ar uld be readily 
devised. Lastly, the total traveling distance required 


SO that th 
tance it 


e final opening be much greater tl the di 


which breakdown would occut tail om 
plications 


The conditions mentioned abovs re tisfactorily 
fulfilled by means of multi-pole contact lustrated 
schematically in Fig. 4 In this svsten umber of 


contactors are placed in series in each line feeding the 
reactor, four being the most commo1 
machines Across each of the contact 1, | 


1B, 2B and 3B in Fig. 4 are connect: lue re 
sistors. By means of a variable resist yarallel 
with the actuating d.-c. coil in each set of contacts, the 
multi-pole unit may be adjusted that thi mtacts 
ope n im any sequence de sired Actually, the adjust 


ment is such that the contacts open, respectively, in the 
following order: 1A and 1B, 2A and 2B, 3A and 3B, 
4A and 4B. In this manner, only contacts 4A and 4B 
completely break the circuit. Due to the 
introduced into the circuit by the opening of the first 


three contactor sets, the current interrupted by the 
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Fig. 4—Schematic ao of Existing Common Method of Interrupting the Primary Current of Electro 
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magnetic Resistance Welders 


last set of contactors has been greatly reduced so that 
the amount of arcing occurring across them is not 


unduly severe. As a matter of fact, the adjustment 
is made so that the arcing on each of the eight sets 
of contacts is equal. The ionization produced at each 


contact is mimimized to an easily controlled factor be 
cause the overvoltage on each is of the order of magnitude 
of one-eighth that which would appear across a single 
pole performing the same function. By the correct 
design of blowout coils and are shields, therefore, the 
arcs are quickly extinguished. As the traveling dis 
tance for four poles is four times that of each single 
unit, the stroke on each unit is held within entirely 
practical limits, and the speed of opening can easily be 
made of adequate value. Fig. 6 (A) shows an oscillo- 
gram of primary and secondary currents during the 
operation of an electromagnetic welding machine em 
ploying the above contactor arrangement. 

There are two factors which prevent this method 
from being entirely satisfactory: (1) Each contact pole 
must open at the proper instant during the interrupting 
sequence in order to insure equal arcing across all con 
tactors. This necessitates maintenance and adjust 
ment of the timing circuits of the contactor coils. (2) 


The energy which is dissipated in the arcing is lost to the 


welding system. Since this energy, as shown above, 
may be as much as 23% of the stored energy, the effi- 
ciency of the system 1s lowered by this amount. Both 
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these limitations of the multi-pole method are du 
arcing across the contactor, which, as we have 
inherent to the system 


Physical Considerations of Shunting a Conde 
Across a Contactor 


In order to improve the current mterrupting 


it has been deemed necessary to de velop a devi 
will open the primary circuit without any ar 
many similar problems, this has been accompli 
shunting the contact points by a condenser 
method is now employed in such everyday de 
the ignition circuit in automobiles and in telephor 
works. It was therefore of interest to investis 
applicability of this method of current interrupt 
electromagnetic energy storage welders where 
current and inductance are relatively high 

we replace the multi-pole contactors in Fig. 4 by a 
pole contactor shunted with condensers and inv 
the physical phenomena of opening the circuit 

5). The initial conditions are that the primary « 
1, iS flowing through the closed contactor (S), 
and M where it induces the secondary current 
During the very short time of opening of the con 
the current in the condenser (1,) rises to the v 
and subsequently decays at a rate which is deter 
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Fig. 5—Schematic Diagram of the New Contactor and Capacitors Connected Into the Primary Circuit 
an Electromagnetic Resistance Welder 
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ircuit parameters. At any time during the conditions |) Since a very high voltage appears across 


e voltage across the condensers, ¢, 1/Cfidt, the contact points at the beginning of th ntactor 
ilso equal to the overvoltage across the pri opening, the initial acceleration of the m ble contact 
rminals of the reactor, disregarding the d.-c must be high and its speed and stroke must be such that 
d the resistive drops which are all small com- at any instant during the opening operati the con- 
A maximum value of e, will be reached at tact points have separated sufficiently to prevent 
nt when 1, has decayed to zero, at which mo ionization of the surrounding mediun Che in- 
e energy stored in the primary winding of the ductance of the circuit connecting the enser to the 
W, = 1/2 Lyty® 0 and the capacitors I ‘/2 contactor must be low. The first requirement is met 
hes its maximum value. At this instant, the by a specially constructed contactor which | een de 
voltage (e.) will cause the primary current t veloped and which is described 1 ter rt of this 
{ i the opposite direction until it reaches a irticle 
im negative value. From this time on, the The inductance of the condense1 t i pal 
current will approach a steady state zero valu mount importance since 1t delays tl flow of current 
by a mode of damped oscillations or by decaying into the capacitors It is comprised t] lf 
tially, depending upon the value of the circuit mutual inductances of the leads whic! t tl ol 
eters densers to the contactor and of the mter ictance 
ring the initial decay of the primary current (from of the capacitor When impre Itage 
of contactor opening until : 0), the energ icros pure ipacitance, thi irre rally a 
was stored in the reactor during the charging time sumed 1 reach itS maximun lu eous! 
ipated mto tw circuits Most of it 1 tral and then to de iy exponel tiallv: i. pact 
: the secondary circuit where it establish tor acts a 1 zero impedence para ce it 
elding current; the rest of it remains im the pri iny physical circuit there is alv tance 
uit where it 1s stored in the condenset Phe present, the condenser current will tantane 
of the total stored energy which is transferred ously, but a rding to the time co t ircuit 
capacitance should be equal to the fraction of the If the inductances f the leads is rel ircil 
1 energy which was dissipated in the arcing of thi will occur across the contact point t t tant ol 
multi-pole contactors, since this ratio is solely deter their separation because the current 1 into the cor 
ed bv the circuit parameters of the Systen il d 1 ck nse will be Le ] ive d It wa I L periment illy 
pendent of the amount of the stored energy or of that the effect of the lead induct ld reduced 
he me thod employed for current interruption. Whereas to a minimum by passing the charging current mg the 
he energy dissipated in the arcing is lost to the system, terminals f the capacitors and through the ntactor 
he correspo1 ding capacitatively stored energy is re By this arrangement, which is show hematicalh 
vered and is transferred to the reactor, and thereby im Fig. 5, it 1s possible to avoid aren 
the secondary circuit during the time that 2, change 
1 its zero value to its negative peak. Therefore, Circuit Equations When Using Shunt Condensers 
1anges continuously from its maximum chargi ; 
value to its negative peak value, during which time it he basic circuit equations during the discharge of 


duces a voltage across the secondary circuit which is_ the reactor are (see Fig. 5 


function of the turn ratio and of the rate of change of ,, 
For the Primary Circuit 

































































the primary current This voltage is the driving emf 
I ; 
the secondary current which rises during the period , , , dt, 
decay of i, and attains its maximum value at the “dt dt 
stant that 2, reaches its negative peak. | th Cir ' 
‘or the pecondary ircul 
order to prevent arcing across the contact points 
the contactor, the interrupting system st ¢- con yy Ot ] ] 
tructed in such a manner that it will fulfill the following dt ; 
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These equations are identical with Equations 1 and 2 
if ¢. is substituted for e, The equations can be readily 
solved for the voltage across and for the total energy 
stored in the capacitance, since the expressions for these 
values are the same as those in Equations 3 and 4 
For simplification, we make the same assumptions 
as we did in the previous development.) We can find 
all approximate value for the secondary peak current 
U,,.) by solving equation 6, from which 


where Al, is the total change in primary current 
during the discharge period, n,/n, is the turn ratio of 
the reactor windings, and the other symbols are the 
same as those in previous equations. The expression for 
I,,, is identical for both methods of current interruption 
and we see that its value is proportional to AlJ,, is a 
function of the circuit constants of the machine, and is 
fundamentally independent of the time of current 
interruption. It is to be noted that J,,, will be in- 
dependent of the interrupting time (f,) as long as R,t, 
is much smaller than (L, + L,), which is the case in 
both methods of current interruption. When the multi 
pole contactors are very badly out of adjustment, 
however, ¢, may be a relatively long time so that &,/, 
will be of comparative magnitude with (Ll, + L,). 
Chis will have the effect of lowering the magnitude of 
I,., Which is then no longer independent of ¢,. 

In the multiple pole method of current interruption, 
Al, is equal to the maximum primary charging current, 
while in the method of condenser interruption, AJ, is a 
sum of the charging current and of the negative peak 
of primary current. Therefore, for any given value of 
I, I,, will reach a higher peak when using condensers 
than it would when interrupting. by the original method. 
Figure 6 shows oscillograms of current variation for both 
methods of interruption and illustrates readily the 
physical phenomena which occur while opening the 
circuits. 

The current decay after interruption may be deter- 
mined by solving the differential Equations 5 and 6 for 
tz andi, During this time, £, = 0 (since the rectifying 
tubes are extinguished), and e, = 1/C fidt. The rate of 
current decay is determined by three time constants, 
and the type of decay (either damped oscillating or 
exponential) can be controlled by the value of the 
damping resistance (R,) (see Fig. 5). When welding 
heavy gages of light alloys, it is desigable to obtain a 
slow exponential decay of welding current. There- 
fore, R, should have such a value (R,,) that the mode 
of current decay will be one of critical damping. If 
R, is smaller than R,,, the currents will oscillate; if 
®, is larger than AR, the currents will fall off rapidly 
to zero. The value of the capacitance (C) is determined 
by both theoretical and practical considerations such as 
circuit parameters, maximum energy stored, permissible 
overvoltage, and desired time (/,) for reaching the second- 
ary peak. These conditions are determined by the 
maximum welding capacity for which the nrachine is 
built and by the nature of the metals to be welded. 
For instance, machines are now in operation having the 
following characteristics 


Power rating—40 kw., 150 v., d. c.; supplied by an 
ignitron rectifier from a balanced three-phase power 
system 

Throat depth—36 in 
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Fig. 7—Schematic Cross Section of the New High-Speed 


Pneumatic Contactor 


Maximum secondary peak current—50,000 amp 
Maximum welding capacity 
Capacitance—480 mfd. 
Time (tf) to reach secondary current peak 

sec. 
Instantaneous maximum condenser voltage 
As an added safety device, a protecting resistor 
as a Thyrite may be connected across the prin 
terminals of the reactor. The resistance of Thy 


varies inversely as a definite exponent of the app 
voltage; i.e., at normal voltage these resistors are pra 


tically insulators, while at high voltages they be: 
good conductors. In the present application, 
Thyrite resistor protects the circuit elements fron 
dangerously high overvoltage which would occur 
primary circuit were opened while the electrodes 
not in contact. 


Description of New High-Speed Contactor 


For this system to operate satisfactorily, we 
shown that the interrupting device mus! be constru 
so that the initial opening acceleration be very 
and that the movable contact travel so fast th 
ionization can take place. Since it was not p 
to obtain a commercial contactor which would 
these requirements, a new device had to be deve 
which, as may be seen in Fig. 7, is pneumatically 
ated. Che illustration shows it in the rest positi 
which condition the contacts are normally closed 
current flows except when the reactor is being ch 
because all except the actual interruption is cont: 
from the rectifier furnishing the d.-c. supply 
unit is very simple, consisting only of three mo 
parts: a three-way valve, a piston which has no me 
ical connection to any other part, and an actua 
plunger connected directly to the movable elect: 
contact. 


0.081 + 0.081 Alclad 
24ST and other light alloys of the same thickness 
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Fig. 8—Photograph of ‘“Dynatrol’’ Unit—-Cover Removed 
(Patent Pending——Sciaky Bros., Chicago) 


When the electric current in the primary of the 
welding reactor has reached a predetermined value 
[,), the current limiting relay (Fig. 5) makes an electrical 
contact in the external sequence which completes the 


Comments on Structural Failures in 
Welded Ship Construction 


(Continued from page 232 


an intercostal member for, say, six frame spaces forward 
and aft of each corner on the underside of the main deck 
plating by welding inverted angle headers in line with 
the deckhouse sides. Also, the main deck plating could 
have doubler plates or heavier inserts installed in way of 
the house corners. I would also like to suggest that 
house corners should have a much larger radius, say 2 ft 


circuit to the actuating coil of the three-wa ilve 
As soon as this closes (moves to the down position), 
air pressure from a regulated supply applies a force to 
the bottom of the free piston which then moves up 
ward in the cylinder. By the time it reaches the bottom 
of the contact actuating plunger, it has accumulated 
a large kinetic energy. This energy is transferred to 
the plunger by impact which causes the movable con 
tact to open at a very high acceleratio1 Che mechan 
ical energy from this point on is absorbed by the com 
pression of the air on the top of the contact actuating 
plunger which is allowed to exhaust slowly through a 
restricted air release Chis permits bringing the piston 
and plunger to rest, as indicated by the dotted lines 
with a minimum of inertia forces 

For returning the contacts to the rest position, the 
three-way valve is caused to move to the “Up 
which exhausts the air from the 
piston, allowing it to drop to the bottom of the cylindes 
The plunger and contact then fall to the normally closed 


position 
bottom of the free 


position \ system of maintaining pressure on the 
contacts during the current flow is incorporated in the 
ictual contactor, but is irrelevant to the high-speed 
interruption operation of the unit and is not shown in 
the diagram 

Contrary to what we have seen above pertaining to 
the impracticability of using a single pok mtactor, 
the elimination of the arcing thas made it possible to 
develop one which is entirely satisfactory, since (1 
there is no longer any heat effect 2) the mass and 


surfaces of the movable contact are determined only 
by the current to be conducted during the charging 
period, 3) the movable contact may be made both 
light and strong by the use of appropriate elastic ma 
terials, and (4) the reduced mass requires a relatively 
small impact force for producing a high acceleratior 

A contactor which has been developed along these 
lines (Fig. 8) and submitted to severe load and life 
tests has proved capable of interrupting consistently 
the charging current on an electromagnetic stored energy 
welding machine over many millions of operations with 
no appreciable deterioration. The device is now com- 
mercially available under the name “DYNATROL 

It is too early to foresee the extent of application 
of the device; however, its usefulness should ultimately 
extend much beyond its present scope 


instead of the conventional 6-in. or 8-in. radius corners 
A third suggestion is to require that the sheer strake 
plating be of thicker material for a distance of, say, six 
frame spaces fore and aft of all four corners of the house 
Other means of providing continuity at the corners of 
the deckhouse will no doubt occur to the committee, but 
it is the writer’s considered opinion that our shipbuilding 
rules should immediately be revised to include some pro 
vision for elimination of the existing discontinuity 1m al 
cases where the main deckhouse is a welded integral box 
girder superimposed on the midship length of the 


hull 
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Wartime Plant Maintenance 


By G. C. Becker* 
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When threaded holes wear oversize, they can be quickly repaired by followi: 
ar procedure shown in the sketches [he worn hole (A) is bored out to give a clea: 
Stripped Holes E : oe ee 

PP face (B) for the bronze-welding operation. After completely filling the hol 
layers of bronze-weld metal (C) it is bored, reamed and finally tapped (D 





Che repair of broken gear teeth is a common type of maintenance job. As sh 
Broken Gear Teeth the break (A should be cleaned (B) before building up a new tooth with br mize weld | 
rod (C). The new tooth should be made only slightly oversize so that very little m: 
will have to be removed in the final machining (D) 





Perfect split shell bushings can be made even though the halves of a split cylinder 


when planed and reassembled, no longer form an exactly circular cylinder. The pr 

Bronze Bushings cedure is based on cutting the bronze cylinder into halves (A) and holding the halve 
together by tack welds made by bronze welding (B) so that they may be re-turned an 
re-bored to a true circle (C). The welded ends are cut off square (D) 


* The Linde Air Products Company, New York, N. Y. 
. 
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Worn Pistons 





Upset Chisels 
































Pistons for compressors, pumps, gasoline and diesel engines, and for various other 


uses can be reclaimed by bronze surfacing Che worn rings (A) are ground undersize 
B) tor the bronze deposit (C Finally the rings are machined to siz« ) Cast-ir 
welding rod should be used for high-temperature service, or where t ronze-weld 


metal might be subject to corrosior 











Chisels, drills, wedges and other hammer-struck tools that have b mi 


further use through spalling and cracking (A ) can be salvaged by “‘safe-ending é 
the damaged metal has been cut away, a '/s-in. shoulder ', i. in. deep is ground around 
the striking end (5 A '/s-in. collar of bronze-weld metal is then dep ( thi 


ends are ground square (D 





Worn Hubs 


Hubs with badly worn inner surfaces can be saved from the scray 
of bronze surfacing. In addition, the piece of equipment of which th rt will 
be restored to efficient operation lhe sketches show how the wort 
cleaned (B), then bronze surfaced oversize (C’), and finally re-bor« 





WARTIME PLANT MAINTENANCE 





























: Pipe stubs or ‘‘dutchmen”’ (A) are easily removed from valves and fittings by 
Removing gouging. Two parallel gouges (8) are made across the inside of the pipe 
Dutchmen second gouge is not quite as deep as the first 
is hammered so that it hinges inward (C 


Ps 
stub 
wall between C 


Che section of pipe 
ind the dutchman is removed (D 
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Spools and sheave wheels that become worn and deeply grooved (A) can be restor 
, seo curfacing The > wi 104 eneting ttealf with les 

Grooved Sheaves Py bronze surfacing. Che bronze will wear longe r than the casting itse lf and with | 
wear on the cable. Sketched are the stages of the procedure, which includes prepari 
the surface (B), making the deposit (C) and the final grinding (D 





























Len 
ee 
” ones 
endl 
Staal 
PETE LE, 
eae 
EWR 
Lnceeicitiiia Man 
Call 
ae 
—" 
pike 
- 
« 


Electric motor shafts (A) can be extended without removing them from the arma 
Lengthening Shafts tures. The procedure includes tapering and drilling the shaft to take a small pilot (B 


bronze welding (C) and finishing (D). Any stresses that may exist can be released by 
taking a roughipg cut over the joint, recentering and refinishing 
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THERE ARE STILL 


UNDISCOVERED CONTINENTS 


Corumsus had a definite goal—a 
westbound sea route to Asia. But 
what he found was a new continent 
—a new source of Nature’s wealth. 

Modern research also has its 
goals: it, too, is discovering new 
resources. Starting from the 
knowns of science, it charts its 
voyages into the unknown. Behind 
each voyage is a theory that there 
is a passageway. 

But research doesn’t hold stub- 
bornly to its theories. If it finds 
islands instead of a continent, it 


accepts them, for it expects the 


unexpected. It studies their rela- 
tion to the known lands of science. 
And on the 


knowledge, it makes revised plans 


basis of its increased 
for progress. In science there is 
always a continent ahead. 

Just what research will disclose 
can never be forecast. But history 
has proved that from research flow 
discoveries of value to mankind. 
From Bell Telephone Laboratories 
there has poured a full stream of 
improvements in the telephone art. 

Bell Telephone Laboratories has 


kept America leading the world in 





BELL 


telephony. And its researches have 
contributed importantly to other 
arts of communication- » the 
phonograph and sound-motion 
pictures, to radio broadcasting and 
television. 

Today, as ever since Pearl Har- 
bor, its efforts in research and de- 
sign are devoted to the war needs 
of the nation. 

When peace comes, its organized 
teams of research scientists and en 
gineers will continue to explore 
and invent and perfect for the im 


provement of telephony. 


TELEPHONE SYSTEM 








All-Welded Engine 
Stands 


By A. F. Davis’ 


N KEEPING with the tremendous growth in the 

number and variety of airplanes and airplane products 

iow being produced for the industry by means of the 
electric arc-welding process, the engine stands con- 
structed by the Clayborne Manufacturing Company 
of Chicago, IIll., stand out as a notable example of in 
genuity and engineering skill. 

According to officials of the company the structures 
differ radically in design in that they are built primarily 
of tubing instead of the usual heavy angles and channels 
(See three typical types of stands in Figs. 1, 2 and 3 

In addition to the added strength and economy of the 
welded type of stand, this form of construction permits 
designing so that the structure can be folded into a 
compact, flat position for shipping or storing, taking up 
only about one-fifth its original space, a vital feature 
in these days when space is so limited. 

The simplicity of construction which is evident in the 
accompanying photographs was made possible by using 
carbon steel tubing, cold formed, cut and bent to speci 
fications, then are welded at the joints to form rigid, port 
able units that are used for both engine overhaul and 
assembly operations. ’ 

The revolving mounting rings consist of '/s-in. hot 
rolled mild steel plate, including gussets. These cut and 
shaped pieces are fused into one integral assembly by 
butt welding at the seam 

A 4/;.-in. mild steel shielded-arc electrode is used 
throughout with one pass with a machine current setting 
of approximately 175 amp. The company utilizes its 
own stands as positioners to obtain the highest quality 
of welding efficiency and to speed up the work. Only 


Vice-President, The Lincoln Electric Co., Cleveland, Ohio 





Fig. 1—Portable Stand Used for Radial Airpjane Engines, Con- 
structed by Means of Arc-Welding Methods 


Fig. 2—‘‘In-Line’’ Type of Arco-Welded Aircraft Engine St 


Fig. 3—Arc-Welded Engine Stand Being Force-Packed 


Special Lubricant, Thus Sealing Gears against Foreign Matt 


about 3'/2 hr. time is required to weld-construct 
plete unit, according to the reports. 

Due to the flexibility of welded design, the 
are built so that the mechanic can revolve the 
in the mounting ring, thus permitting the engine 


turned horizontally, rotated vertically and _ loc! 


any desired position. Figure 1 shows one type 
tilted at an angle of approximately 360 Simil 
ing arrangement is included in the ‘“‘in-lins 
stand shown in Fig. 2. 

Another valuable feature made more feasible b 
ern arc-welded construction is the method of per: 
gear-box lubrication shown in Fig The wot 
worm-gear are here shown being force-pack« 
lubricant-positive protection against dust 
such as that encountered while the units are in 
on our far-flung battlefronts 

The wide use of these types of welded stands | 
testimony of the vital contribution being mad 
welding in the production of items essential t 
as well as peacetime production 







































FACTS and FIGURES 


om 


Resistance Welding 
are readily obtainable from 
THE RESISTANCE WELDING MANUAL 


Obtain your copy now 
Price $2.50 Postpaid 


The Resistance Welder Manufacturers’ Association 
505 Arch Street Philadelphia, Pa. 
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AMERICAN WELDING SOCIETY 


ACTIVITIES = RELATED EVENT S§ 







































ANNUAL MEETING HEADQUARTERS REVIEW OF ADVISORY STANDARDS FOR WI 
THE PRACTICAL DESIGN OF OCCUPATIONS 


Clevel Hotel, Cleveland, Ohio, 1 TAT ; ToT , ~ 

Raper Arn anon ein . aces WELDED STEEL STRUCTURES | S 

he official headquarters of the AMERICAN _ A revised pamphlet, No. | 
WELDING SocretTy during its 1944 An By H. M. Priest ubove subject, which is part 


nual Meeting October 16th to 19th on ‘‘Which Jobs for Young Worl 


Members are urged to mail reservation In the present period of tremendous ex been issued by the U. S. Dept 
to Housing Bureau, Cleveland Convention pansion in the industrial use of welding, the Children’s Bureau, Washington 
and Visitor Bureau, Inc., 1604 Ter publication of this book is timely. Within Sixty thousand copies of the first 
minal Tower, Cleveland, Ohio, at the its 150 pages are set forth the essentials of were distributed 
earliest possible dat Room assignment welding and welded construction with a 
ul be made by Housing Bureau (on conciseness that brings much practical in 
which A.W.S “a have repré “9 ation formation into readily useful forn Eng; 
nm september I ‘reference will be giv neers and fabricators will find this book a — : = =< 
members in order of receipt In writing valuable aid in the preparation and execu SPOT-WELDING ELECTRODI 
- oe pany ee “ came aah — hots tion of welded design Che War Production Board o1 
wend ee, Sexe Meeting so as Effective designing requites a knowl 7th announced revocation of | 
to insure your eng located in He ad edge of the fabricating tools and method Oeder 1318. whic had ect ote 
quarters Hotel ember who mak« Here ar to be found brief. vet adequat the samitactute of aff spot nail 
early reservations will not be disappointed discussions of the various welding proce ial 
. } 1 r1 — 9 | Mal ¢ I | 
a ggg “ahi: a ve sag ore a ation jar electrodes, types of weld , Upon investigation it wa fou 
' ome catia { welding positions, qualification tests an tandards prescribed under th 
Housing Bureat will endeavor to locate inspection. The important subject of weld not readily adaptable to the 
tt - ny aA rs . aig veol etry ind tress concentration i istance-welding equipment ust 
ee fas or Sie ‘a , , tre sted at a ie length lemperatur el uircraft construction Manufa 
CORE A FURS SR aee VERS fects, both physical and metallurgical, hav electrodes are now free to pt 
received extended attention types required by their purcl 
One section deals with the codes of th vill continue to function under t 


AMERICAN WELDING Society. Unit stresse eable CMP regulations covering 


: from these codes have been widely adopted dustrv 
OUR MARCH COVER PICTURE for most designing in welded constructior 

The photograph shows the Fort Mifflin and form the ba a the = eer hart 
[Terminal of the Atlantic Refining Co and tables throughout the book 


It is particularly appropriate for the cover he general and detail design considera 






















































































of THE WELDING JOURNAL because it tions for simple welded joints and connec 
shows an all-welded tanker tied up to a tions precede their application to typical The Welding Encyclopedia, 1\t! 
welded steel dock, with a welded steel struc tural members Beam connection Edited by L. B. Mackenzie and 
frame building in the background. Oil are fully treated and considered in the light edited by T. B. Jefferson. Pu 
from the ship is being pumped through of continuous structures. A brief section Che Welding Engineer Publishi 
welded steel pipe lines to welded steel deals with rigid frames pany, Chicago, 1943. Simulat 
storage tank One of the most useful features of the 6x9in., 976 pp. Price $6.0 
book are the numerous charts to facilitat - The 11th edition should prov 
the design of welded joints and structural most valuable one of all, for 7 he 
member [hese charts are so arranged a Encyclopedia has kept pace wit 
to be applicable for any specified unit gantic strides made by welding « 








JANUARY 1939 JOURNALS WANTED working stresses pant tyq gens, tne Gwormatio 


The growing importance of fatigue i ing metallurgy, electricity an 





[The AMERICAN WELDING Socrety ha many types of structures is recognized by velding processes has been 


received important requests from li the inclusion of a section dealing with 











panded as have been the discu 
























































































































































braries for the January 1939 issue of topi ing with the various welding ap] 
[He WELDING JOURNAL, which is out of Appended to the book is a short bibliog uch as shipbuilding and aircraft 
stock. Any member having a copy that raphy of literature relating to welded It was the aim of the editor 
he does not need would be conferring a onstruction, which will be of assistanc« thorough, detailed treatment ol 
favor upon the Society by sending it to those desirous of studying further into ject which relates in any way 
to the Society Headquarter the subject and in the procs of accompli 
he book is a practical, working manual objective it was found nece 
that will provide the answer to many crease the ize of the book by 
question In it, the author brings to the over the previous edition 
, reader, the results of his own study and pages represent all new materia 
FORTUNE WRITES UP LINCOLN experience in the field of welded construc Not only has the informatiot 
tion been extensively enlarged, but 
A very interesting and attractive writ« Che book is published by the AMERICA tents have been rewritten and re 
up about Mr. Lincoln and his ideas on WELDING Society, 33 West 39th Street, too. As in a dictionary, the su 
incentive pay for industrial workers i New York 18, N. Y. It is bound in at arranged alphabetically Editor 
described in an interesting article in thx tractive cloth covers and sells for $1.00 per references will be found frequent 
February issue of Fortune magazine copy cilitate the thorough covering of : 








THE WELDING ENCYCLOPED! 
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Welding Freed from the RISKS of 


ec’ FAILURE TEST’ 


Rapid non-destructive inspec- 
tion techniques are the subject 
of continuous research by Mag- 
naflux engineers. The basic 
magnetic method has, during the 
war, been extended by the new 
Magnaglo or fluorescent tech- 
nique, while Zyglo is a new 
non-magnetic method applic- 
able to aluminum, magnesium 
and non-metallics. 


CORPORATION 


@ Putting a welded part, pipe, 
vessel, or assembly into actual serv- 
ice to see if it will fail is poor prac- 
tice even when it is necessary. 
Magnaflux* Inspection fortunately 
puts this ‘failure test’’ generally out 
of the question. 


By means of portable equipment for 
rapid, inexpensive inspection, every 
weld can be examined non-destruc- 
tively. Magnaflux Inspection gives 


Magnatflux indication of lack of complete 
penetration of weld in pressure piping 


positive indications of dangerous (1) 
surface cracks in welds or parent metal; 
(2) lack of fusion and incomplete 
penetration; (3) slag inclusions 


Write for a complete explanation 
of the advantages in aircraft, piping, 
pressure vessel, and structural 
welding. Special applications of 
Magnaflux techniques and equip- 
ment are in daily use for each type 
of work. 


* Magnaflux—the Trade Mark of the Magnaflux Corporation appi 
its equipment, materials and methods for magnetic particle inspe 


MAGNAFLU X 


, 


CORPORATION 


5922 Northwest Highway, Chicago 31, Illinois 


NEW YORK + DETROIT + DALLAS »* 


ADVERTISING 


LOS ANGELES . 


CLEVELAND BIRMINGHAM 
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and there is, furthermore, a complete gen 
eral index, a new feature included for the 
first time in this edition Thi 
undoubtedly add greatly to the 
ence of reference 


index will 


conven 


The 976-page volume is, in reality, in 


and its membership dues are moderate 
During its twenty-five years of existence, 
the operation of the Socrety has required 
practically all of its funds to provide 


its 


services to its members 


W.S 


‘ + 
Vew 


headquarters, 33 W 
York 18, N. Y 


A.S.A. STANDARDS 


However, the planning and thinking | ner en 
} . . . — - — . . . rit Amer.can standara 
hive parts rhe first part, a concise e1 l A a al \ 
at of the Board of Directors must of neces has recently approved three sp« 
cyclopedia of welding, is followed by an , 
ity be with an eye to a balanced financial formulated by the 


American Soci 








appendix which presents many interesting é : 
CHE operation. Experience has indicated tha resting Materials, as American Sta 
tables, charts, specification tempera : 
the Socrety’s revenue is subject to the The first of these. Low Tet 
ture conversion tables, examples of good . ’ 
ame fluctuation as the business cycle Carbon-Steel Plates of Flan 
and bad welding and an elaborate com ca : é 
. , rherefore, to guard against interruption box Qualities G30 1-1943 \ ( 
parison chart of various welding electrods f its is a tiviti ns 
; . 8) 5 important ac es, it 1s necessary RO—-42 ‘ove ( rracdt 
trade names and comparable A.W.S. de , ; oe ; A covers two grad 
to Nave an adequate reserve runt ste te Ss material 1 
ignations. Part three is a dictionary of ’ teel plate This ma se 
trade names, listing all of the trade names The welfare of the AMERICAN WELDING fusion welding and, if certain g 
applying to the welding industry Chis Society and its financial standing are of quirements are met, lor forge we 
7 ; - 1 @ _ Ss . Stz ( rbot 
is followed by a Buyers’ Manual, after direct interest and importance to every a yer tandard, ( 
1 n rst n welding » ates ) ary 
which comes the ten-page general index one interested in welding teel I late - rdin ary | — Ra 
Fusion-Welded Boilers and Other Pr 
. Members of the SocreTy have every Vessels (G31. 1-1943 ASTM 
right to be proud of its accomplishments 43). covers carbon-silicon-ste 
Sal ane | n extre 
which have been attained at an extremely in two ordinary tensile streng 
low cost per member as compared with designated grades A and B 
A.W:S. TO INCREASE ITS RESERVE FUND those ot the ten principal technical soci! particul arly for fusi n weldi 
‘ ‘ mm Vv LG lTig 
- , — . | . tor < _ 
rt fl ifthe A vr eties. W hth it is hoped that the greater use in locomotive botler 
1e Board of Directors of the AMERICAN portion of the $85,000 mentioned above for stationary service and oth 
WELDING Society have felt that the ri ’ , : : — 
‘ : - ; st re sah : will be secured from the company mem wesntle 
serve fund oO 1@ POCIETY snouk e in rc neverthelescc« > eserve tynd : ; 
r i t t least the amount required a: rn, Te eeeY Fund Phe third standard approved 
creased to at leas e amou! et ec —_ Sent ee | 1 ontri m 7 
é ' : l - Special Committee will welcome contri ile Strength Carbon-Steel Pla 
or one year oI! operation Accorain Vy, i } : Prom the . anies 1 jy na . ‘ 
, “ha . I ee nee on we butions from other companies and individ tural Quality for Welding (G 
is endeavoring to raise an additiona ual members. Such contributions would ASTM. A78-43). cover 
$85,000 ) $ serve fur through . bares mfg A. I Aj | y 
ra for its” erve ss id sagt 1g go a long way toward achieving the goal carbon steel plates of a tral 
voluntary subscription on 1¢ mart of its © n-recurring e ~et ich k 
ustainin m ni nd sust i ing met This is o now-recurring request, which suitable for welding and 
SUS I FCO dal cs ali ~ Stall lg Citi + > T , > fmen . 
a B pa ane the U. S. Treasury Department has de fied requirements are n » Sone 
“a m ieties have built 1 their 1 clared to be deductible expense for Fed ing 
Ho e societies ave yu ip ne ‘ — rie | ' ‘ 
‘ in t : ral Incom ia purpo ( The ‘ tandard mav , ' : 
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MALLOR 





The Most Important Thing 
To Look for 
in Resistance Welding Electrodes 


is Something You Cannot See... 





100% X-RAY 
INSPECTION | 


All castings and forgings 4 

for resistance welding 2 i 
rolls receive 100% X-Ray bc : 
Inspection. 4 c=) 










MALLORY Reliability 


Back of Busy War 


When you buy Mallory resistance welding electrodes, 
you can’t see all their physical and electrical proper- 
ties. But the fact that they conform to the highest 
specifications—that you can rely on Mallory stand- 
ards—is important to your production job. 


To obtain uniform quality, Mallory alloys—Elkonite’*, 
Elkaloy* A and Mallory 3 Metal—are subjected to 
constant tests. Rods, bars and extruded shapes are 
carefully checked for hardness and electrical con- 
ductivity. All billet is analyzed before going to the 
forge shop. X-ray examinations are employed to test 






w 





P.R.MALLORY & CO inc 


Production Lines 


castings and forgings for porosity and to detect the 


most minor flaws. 


As a result, Mallory gives you properly designed 
spot welding tips, seam welding wheels, flash and 
butt welding dies, of sturdier construction and longer 
life. Reliability is one of the plus factors of Mallory 
experience—an experience that may be of invaluable 
aid to you in breaking production bottlenecks, in 
reducing costs and speeding assemblies. VW e welcome 
any problem, no matter how difficult, relating to 


resistance welding and non-ferrous allovs 


os P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA ae 
\ “4 <a Buy War Bonds 


Standardized 
Resistance Welding Electrodes 
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ENGINEERING STUDENTS be more ambitious for their sons and Well illu t 


il ated the publi 
daughters to have college training.’ 
Enrollment of college students will 


put 
is in ar, simplified lang 
- The executive said he expected that pre fundamental principles of electr: 
reach an all-time high in the years imme tt ; , : 
Me : ceding the postwar rush even engineering th operation 
diately following the war, Livingston W . 
: : 2 ; colleges, whose student enrollments have 
Houston, executive vice-president of Rens . : ; , 
. en high, would experience 
elaer Polytechnic Institute, predicted at r 
. es . ower enrolment 
the annual mid-winter meeting of R.P.I 


alumni in this New York City on February phis period will have its advant pit 

Sth however, tf it will give our faculti and ad blication 

ninistrators a breathing spell in which to lustrate many practical 

He forecast that enrollment incre: ippraise wartime educational experien * hn tiaiele Waiedl 

would be heaviest in engineering A SC and develop the best pattern for postwar weldies tin is "y 

ee I nd science education,” | pias "ihe 
I learned recently,’’ he said, ‘‘that one iid 


university, having no engineering school 
iunvassed 377 


, 
as well a 


atio involvin 
r Baker, R.P.1.’ i 


ighing, measuring, 
trainees in a military train 1 that in the ‘“‘new i tion and tl pee 
ing program on its campus and found that and concepts of the postwar period old d 7 it Manv 
nearly half planned to go to college after tinguished reputations of college 

the war and that more than 80% of these 


uid they wanted to study « 
his is just one 


versities will not mean much. Ir 


might say all will be starting from 
instance of how the It will ] 
pectacular and dramatic achievements of 


ngineering 


he on 99 
ve a time of ¢ 


tunity, and new nam«¢ 
engineering and science war have old ones | 
lagination and interest of world 
echanized Dr Matthe 
devices and 
engineering feats, thousands of rvice 
men have become attracted to engineering 


captured the in 
young men. Because this ts ¢ w A. Hunt 


ulty, reported on th 


war, with amazing scientifi fields sear 


} 
cientific development in which the Insti 
the war. He said 
ve described specifically be 
cause the work was sect 


cre 


tute had engaged during 
and science and many will return as 


neering students. In addition 
have 


eng! nothing could | 
we shall 
larger numbers of entering fre 


t or confidential 
hmen 


interested in engineering 


ec FUNDAMENTALS AND APPLICATIONS (Or Page bulletin (Ek 
jefore the war not more tha 


nie Gee Conviaral Wilants 

estias « Bhoey OF ELECTRONIC CONTROL whee taticearerdpeareens 
the public had any college connections listributors for mailing 
Chrough tuition-free war training courses The fundamentals and the various ap 
onducted by colleges for the U. S. Office plications of electronic control are in on request at the n 

of Education, many thousands of men and terestingly described in a new 12-pags tube distributor or the Adverti 
women have had their first taste of the bulletin (GEA-4126) recently issued by 
college classroom, and many of them will the General Electric Co 


a | 


Copie of the bulletin 


il 


Electronics Dept., General Ele 


Schenec 


Carbid 


IN THE RED DRUM 


EFFICIENT 
ECONOMICAL 


DEPENDABLE 


FOR WELDING and CUTTING 


Use National Carbide in the Red Drum 


60 E. 42nd St. NATIONAL CARBIDE CORPORATION New York, N. ¥ 
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PAUTEIOHES 


FROM KEEL TO LAUNCHING PLATE....\: 


to build ships but we have proved tl 
machine cutting torches are the m 
... They cut faster, have a longer an 
life and are easier to handle... Th 


torches are doing yeoman service in War I 


7, 


VICTOR EQUIPMENT COMPANY 
844 FOLSOM STREET - SAN FRANCISCO 7 


itors and B 











SUSTAINING COMPANY 


Cadillac Motor Car 
Motors Corporation), 


(General 
Detroit, Mich., is 
engaged in building the M-5 light tank 
and M-8 motor gun carriage, both powered 
with two Cadillac automotive V 
gines and Hydra-Matic 
rhe success of these high-speed, sturdy 
vehicles on the battle fronts of the 
have resulted in this Cadillac 
becoming the standard power for all light 
tanks 
Cadillac products in wartime 


Division 


type en 
transmissions 


world 
power train 


On land, on sea, and in the air, 
are living up 
to their peacetime reputation as “Standard 


of the World.” 


SUSTAINING MEMBERS 


The Griscom-Russell Co., Massillon, 
Ohio, has been a leader in the manufactur 
of heat transfer apparatus for 77 years 
hey have pioneered in the development 
of this type of equipment and its applica 
tions to heating, cooling, condensing and 
heat exchange processes in the petroleum 
utilities and 


general industrial fields 


refining, chemical, marine 

Among the designs which this company 
has originated have been coil-type heat 
ers, raw water evaporators, scale-shedding 
units, fin-type heat transfer surfaces with 
longitudinal, helical and conical fins, etc 

Joshua Hendy Iron Works, Sunnyvale, 
Calif. Founded 1856. Crocker-Wheeler 
Division, Ampere, N. J. Pomona Pump 
Division, Pomona, Calif Manufacturer 
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of marine turbines and gears, marin¢ 
reciprocating engines, Diesel engines, tur 
bogenerator sets, generators, pumps, hy 
droelectric equipment. Its 65-acre plant 
with five major shops and modern foundry 
has all facilities for 


construction 


every kind of heavy 
Hendy engines power one 
third of the Liberty fleet. Hendy mining 
machinery has been standard for 
years 


many 


AUSTIN VICE-PRESIDENTS 


Roy E. Ward, district manager of The 
Austin Co. at Los Angeles 
Frank W 


district manager 


since 1925, and 
Maynard, the 
at Oakland, 


been named vice 


company S 
Calif., since 
1937, have presidents of 
this national engineering and construction 
organization 

Mr. Ward, a native of Portland, Mich., 
was from the 
civil 


spent in 


graduated 
Michigan in 


University of 

After 
design, 
plant layout work and the design of dams 
and plants, he Austin in 
1917. Following two years in its Phila 
delphia and Washington offices, he 
named manager of Austin’s materials 
sales division, which rendered engineering 
service and furnished structural materials 
for industrial plants erected in all parts 
of the world. 


engincering 


seven years structural 


power 


joined 


was 


He was named Cleveland 
district manager in 1924 and was placed 
in charge of all the company’s activities 
in southern California as vice-president 
and general manager of its California sub 


request. 
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sidiary the 


an associate 


Society of ¢ 


Mr. May 
Mass., and 


Roy E. Ward 
following year Mr. Wa 
member of The America 
‘ivil Engineers and at ber 
of the AMERICAN WELDING SOCcIE1 
nard was born in Wor 
received his degree 


engineering 
Institute 

zation as a! 
1917, 
gineers Cor 
1919 Afte 


sales depart 


spent 
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You'll quickly see and long remember these inherent 
advantages of the Sight Feed Acetylene Generator: 
(1) Sight Feed gives you purer, hotter acetylene gas— 
day after day, year after year—at savings up to 75%! 
(2) Sight Feed supplies a// the acetylene you want when 
you want it, eliminates delivery delays from commercial! 
bottlers! (3) Sight Feed’s visible carbide supply avoids 
large-job interruptions—you ‘“‘see the charge’’ at al 


times. Additional information cheerfully furnished upon 


™ Sight Feed 


GENERATOR COMPANY 
SALES: RICHMOND, INDIANA 


FACTORY 


at Worcester Polytechn 
He joined the Austin orga: 
1 estimator in Philadelphia 
a year in the Army 
ps and returned to A 
r five years in estimat 


ments, he was nan 
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HERCULES ELECTRIC 2 MFG. CO." 


2416 ATLANTIC AVENUE + BROOKLYN,33,N.Y. 
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Work New Castle, Pa., following the steel, low-alloy steel, stainless 
retirement of W. H. Lewis as president facing and gas welding rods I 
Mr. Lewis served as president of th neering data published in this par 
Pennyslvania Engineering Works for will be useful to engineers and oth: 
over 19 years and remains with the or cerned with welding. Copy avail 
ganization as chairman of the board of request 
lirector — 
William S. Wheeler joined the com ARMY-NAVY E AWARI 





pany in 1905 as a draftsman and served : 

Phe Moeller Instrument Co. a 
the receipt of the Army-Navy P: 
Award for Excellence in War Pri 


in all departments of the company and on 
his appointment to the presidency was 
vice-president and general manager 

Mr. Wheeler graduated from the Uni 


versity of Wisconsin receivi iga degree in BY-LAW REVISIONS 


mechanical engineering He is treasurer 





of the Steel Plate Fabricators Association, By-Law Revisions as publis! 
and a member of the Iron and Steel In November Welding Journal and 
titute, Iron and Steel Engineers, Ameri for letter ballot vote on De 
an Institute of Mining and Metallur 1943 now stand approved and 
gical Engineers Engineers Society of corporated in the By-Law tp] 
Western Pennsylvania and the AMERICA the 1945 Year Boo 
WELDING SOCIETY 
Other promotions were made among the 
alan cai officers who have had a long continuow THE AMERICAN HELME1 
engineer at San Francisco in 1924 Ex ervice with the company: Clark Rossiter The McCord Radiator & Mig 
cept for the past two years, when he becomes vice president and general man Kast Grand Boulevard at | 
was specially assigned as project manager ager; P. M. Pattison becomes vice-presi Detroit, Mich., has published 
in charge of design and construction of lent and secretary; A. L. Davis become: usually attractive pamphlet or 
two large D.P.C. plants for Dow Mag treasurer; H. L. McFeaters becomes chief tion of the New American Helmet 
nesium Corp. in Michigan, he has served engineer of edging for the helmet are ma 
uccessively as sales manager, resident stainless steel strips in a forming 1 
manager and district manager at Oakland oi This edging, cut to proper lengt 
welded around the edge of the | 
= oe mes eer 
PENNSYLVANIA ENGINEERING WORKS aan a a ion tenia ogc Tegel. gel 
PERSONNEL CHANGES bss eid-Avery Co., Dundalk, Balti for holdi 'B at lin strap are 
more, Md., has just issued an unusually on to each side Che story 
William S. Wheeler has been elected attractive pamphlet describing their var American Helmet was prepared 


president of the Pennsylvania Engineering ious types of electrodes for welding mild L. Well 
























An unusual design... but not improbable. Stranger 
= things than this will flash upon the post war scene 
pe whan When such a design is created, the logical sourc: 
for fabrication of the housing and various interior 
We manufacture a complete line parts would be United Welding Company. 
of resistance spot welders from Parts so welded are lighter, stronger, moré 
VY, to 300 KVA for all types of pendable. Pattern costs are saved. Rounded corn 
welding. There is an EISLER unusual contours are produced with ease. 
WELDER for every purpose. United Welding has the facilities and the e , 
neering staff to handle your most complicated a: . 
TRANSFORMERS OF ALL TYPES difficult fabrications. 
WE INVITE CONTRACT SPOT WELDING Plan to weld as much of your '>- < 
IN LARGE OR SMALL QUANTITIES. product as possible. Lay it out with \/;'} ) 
that thought in mind. Then contact \/,. 
CHAS. EISLER United Welding Co. \ 
EISLER ENGINEERING CO. THE UNITED WELDING COMPANY \ 
779 -SO. 13% ST Néa AV N AVE NEWARK, 3 N. J MIDDLETOWN, OHIO 
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Pistoia Exteclic 


EUTECTIC 


(Means Lowest Binding Alloy) 


LOW TEMPERATURE 
WELDING 





way EUTECTIC IS THE 
GROWING WELDING ROD 


(for oxy-acetylene, metallic arc, etc. 


IN AMERICA 





The acceptance gained by Eutectic Low Temperature Welding Alloys in two 
short years is unmatched in the Industry. The reason — Eutectic Low Tem- 
perature Welding (for salvage, maintenance and production) offers advan- 
tages never before combined in any welding process. 


HIGH STRENGTH 


Eutectic joints equal or surpass parent metal in tensil 








| strength .. 2 to 3 times stronger than brazing or soldering 


PERFECT MACHINABILITY 


Eutectic Alloys bind at safe, lower temperatures, thus 


eliminating stresses, distortion, brittleness. 


MATCHING COLOR 


AE I, 














. With Eutectic you can have undetectable, color matching 
rn “f welds . . . another advantage over brazing. (Important 
EUTECT for salvage). 
nger 
ne 
- — ALL-AROUND ECONOMY 
rior wes 7 Thin flowing Eutectic Alloys give stronger joints without 
J, fillets . . . Lower temperatures are reached faster and 
ek preheating is reduced. Smooth joints eliminate after 
machining. 
INVESTIGATE EUTECTIC TODAY! 
ana Do you weld cast iron, steel, alloy steel, aluminum er coe ee 2 - + } 
3 brass, Sronze, copper, nickel, nickel alloys Dow-metal ? CP EUTECTIC WELDING ALLOYS 4 ] 
One of 43 Eutectic rods will do a better job , e ' 
ena effect considerable economies in your plant. Please send me: o's f " ' 
8 p. Booklet on Eutectic instructive House Org 
* Eutectic & Low Temperature Are Reg. U. S. Pat. Off Tool Salvage Instruction Poster s ; 
EUTECTIC WELDING ALLOYS COMPANY (mau 1 
Originators of the Low Temperature We ding Process I Company | 
40 Worth Street ° New York 13, N. Y. Wahi — = 
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LINCOLN REPRESENTATIVE 


Announcement has just been made 
by The Lincoln Electric Company of the 
appointment of R. H. Davies as welding 
engineering representative in Washing 
ton, D. ¢ He will be located at 410 
Hill Building 

Davies ha wide experience in the 
industrial engineering field. He received 
his college education at the University 
of Minnesota after which he was em 
ployed by The Lockheed Aircraft Corp 
where he worked production engineer 
on the Lockheed “‘Hudson”’ and the first 


aircraft 


Lockheed ‘‘Lightning 


R. H. Davies 


ty 
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He later became connected with North 
rop Aircraft, Inc., starting at their new 
plant at Hawthorne, Calif., where he did 
considerable development work on the 


Northrop patrol bomber and ‘Flying 
Wing.’’ He was given the assignment of 
developing all production and _ tooling 
methods for experimental and proto 
ype aeroplanes and took an active part 


the building of several confidential 
1ircraft components of magnesium. Here 
he collaborated with V. H. Pavlecka in 
the development of the Heliare welding 
process for magnesium 


associated with 


Davies next became 
Henry J. Kaiser where he was first plant 
engineer in the building of Kaiser’s large 
magnesium plant, the alloy plant, the 
ferrosilicon plant and the magnesium 
and-casting foundry at Permanente, Calif 
After the construction period he was 
made superintendent and was also in 
charge of production and plant develop 


ment 


THE THUNDERBOLT 


One of the mightiest sinews in the 
American air-arm also has been one of 
industry’s mightiest problems 

Che power plant of the world’s heaviest, 
fastest single-seat fighting plane (the 
Thunderbolt P-47) rides on a slender, 
fragile-appearing tubular section called 
the engine-mount 

With design of the mount perfected and 
alloy steel available in 
finished unit to hold the powerful Pratt 
and Whitney engine of the P-47 needed 


quantities, the 
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Welding Ring Brackets and Cow! Bracket: 
on Engine Mounts Made by Carr 
poration for P-47 Airplanes 


only sufficient skilled arc welder 
the demands of the military 
Carrier Corp. and other in 
skilled in peacetime welding t 
were called in to build the mount 
relinquished their contracts 
peated rejections of the mount 
of ‘‘cracking’’ during the welding 
The engine mount of a Th 
must be perfection itself Phe 
fect in the mount would mear " 
as the power plant it carri 
greater speed at higher altitudes than any 
fighter plane of any nation. Raci 


more than 400 mules per hour 


stratosphere, subzero altitude 
to 40,000 ft the P-47 is nothi 


of mechanical marvel 





BRASS macs BULLETS 


REGO Gas Plant Equipment to be 
safe, must be made of brass and 


>-BASTIAN- BLESSING: 


CHICAGO 
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: < Ys These good looking clothes com 


in welder's leathers with a 





soft suede appearance. And tl 


specially tailored to a woman's taste. Notice t 





fit? These clothes make women feel like wor 
Free-action lines help women w elders to move around 
quicker with less effort. Tough, long-wearing « 
tanned cowhide gives better protection . elps 


women on the i0b 


Help your women w elders work easter. Dress 


up in AO style. AO’s smart line of welders 





includes Tailored Coats, Short Jackets, 

Sleeves, Aprons and a Turban to prot 

hair and ears while welding. Your nearest AO Brat 
Office can give you full details. Get in touch witl 


them today. 





American @ Optical 


SOUTHBRIDGE, MASSACHUSETTS 
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the huge Pratt and Whitney engine, INTRODUCTION TO FERRO! 
William H. Irwin, Supt. of Carrier Corp.’s METALLURGY 
Aviation Div., told of the problems in ; 

olved in licking the cracks which result Ferrous Metallurgy, Vol. 1, by 

the welding proc J Peichert, Supervisor of Metallur Ry 

Carrier experts decided upon the a tension, The Pennsylvania State ze 
type of welding transformer with an currently metallurgist, E. G. Bu [fg 
ionizer attached in order to accomplish — 
three objective implify the striking of Phis is the first book of a thr x 
the arc, get rid of the arc blow in tube series prepared by E. J. Teichert, t 
lusters and tight corners, and control vide a three-year course of traini 





persons interested in the iron an 


amperage setting : 

Mr. Irwin said the causes of cracks fell industry It covers those fundan lal 
an three stewngh Sect. welding tech sential to an understanding of the work 
nique; second, contraction and expansion to follow and includes the primary pro 


essing of iron ore in the blast furna 





of heavy and light parts welded together 
the manufacture of cast iron, wrous 


third, temperature and humidity varia . 
and crucible steel 


Solid Welding of Complete Assembly of tions in the welding room ablisl  Wiiieaed ' 
Legs on Engine Mounts Made by Carrier The first difficulty was overcome by in Publis ied y McGraw-Hill I 
Corporation for P-47 Airplanes truction; for instance, starting the weld Inc., New York and London. Pric« 


slightly in advance of the bracket and clip 


to be welded. Contraction and expan X-RAY BULLETIN 
Che famous Thunderbolt won its spurs sion were controlled by preheating to ap- 
on its first flight, May 6, 1941. The test ‘roximately 300 And the last, air A new copiously illustrated 2(-page 
pilot’s cryptic “We've hit the jackpot conditioning, was no problem for expert technical bulletin describing the Picker 
told the whole story st Carrier 250-Kv. Industrial X-Ray Unit has been 
Designed for offensive action as a _ issued by the Picker X-Ray Cor; 
bomber escort, to outrange and outclimb ‘WHITING AUTOMATIC WELDING Fourth Ave., New York, N. VY 
the enemy “‘heavies,’’ the P-47 carries ter CRANES” available on request. 
rific firepower, increased ammunitior — 
loads and heavy armor for protection of A two-page, illustrated bulletin, Unit McKAY ANNOUNCES NEW GENERAL 
the pilot 68, has been published by W hiting Corp . SALES MANAGER 
Compared with ground weapons, R: Harvey, Ill., describing their special 
public Aviation Corp. officials say It automatic welding cran¢ a design de The McKay Co., Pittsburgh and York 
is as if we had been asked to build a heavy veloped by Whiting engineers to facilitate Pa., recently promoted Fred C. Smith 
ily armored tank—-with the speed of an he handling of large welding jobs. with the company since 1927, to the post 
armored car and superior firepower of a All interested persot will be sent a of General Sales Manager of all divisi 
tank destroyer copy of this bulletin on request. Write of products. Mr. Smith’s advancen 
In describing the mount which carrie for Unit 68 with the company has been steady, having 
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: Y | 
AND GAMMA-BA } WELDING SUPERVISOR 
~ X-RAY AND De | 
T ION . Familiar with pressure vessel construction and 
_PRO T % welding codes. Must have ability to train new 
; employees, set up production work and handle 
¢ men. 
AMONG THOSE WE SERVE! { 
Martin Bomber e Fairchild Aviation e Brooklyn Navy Yard Knowledge of production methods in welding 
Eclipse Aviction e Bethlehem Steel U.S. Agencies and | with AC, DC, and automatic equipment essential 
Bell Aircobra e Picatinny Arsenal War Plants 7 C d oy. ch 
x00d permanent position with an expanding 
> - - ; . 
BAR-RAY PRODUCTS, INC. + war-peacetime industry. Reply should give com- 
Plant ond Mill: 209—25th STREET, BROOKLYN 32, N. Y. ; plete experience, current and past employers, 
> ‘ ie - 
TEL: SOuth 8-5225 » AGENCIES IN PRINCIPAL CITIES } salaries, etc. Box V-136. 






























my CAS 
Xt WORK'S 77 siazinc PLUX 
SCORE more production, more 
economy, more conservation. ,, 





Use these Plus 4 advantages: 





], Fear of overheating can be 3, Chipping is unnecessary 
, forgotten. with "York's 77". A satis- 
factory bond is always 
9. Cleaning and grinding are guaranteed. 
YORK ENGINEERING COMPANY unnecessary with “York's 77. : 


Deteriorated cast iron can 


POET OSLN AVENTE Send for FREE sample. * be welded with "York's 77". 


CHICAGO, ILLINOIS 
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The coating on PAGE Shield Arc 
Electrodes is constantly chec ked for uniformity 


THE UNIFORM COATING ON 


PAGE-Aulegheny why PAGE worked with the world’s largest pro 
ducer of Stainless Steel to make certain that 


hhe 


STAINLESS STEEL PAGE- Allegheny stain.ess STEEL ELECTRODES would 
ELECTRODES HELPS YOU be right. 


But PAGE experience with this complet: 


CONTROL STAINLESS WELDS Stainless Electrodes soon establish 


meet all the ‘“‘musts”’ of good welding, very littl 
When welding Stainless, to get the proper variation could be tolerated in the thi 
deposit in the weld, the arc must be maintained, the coating because the coating hass 
the rate of deposition must be high, penetration with those vital characteristics 
must be uniform and atmospheric contamination Consequently, when you get PAGE- Allegheny 
must be prevented. STAINLESS STEEL ELECTRODES from your PAGE 
The analysis of the rod and the type of coating PAGE inspection has made certain that 
have considerable bearing on the results. That is ing on them will be uniform in thickne 


PAGE STEEL AND WIRE DIVISION 


Monessen, Pa., Atlanta, Chicago, Denver, Los Angeles, New York, Pittsburgh, Portland, San Francisco 


AMERICAN CHAIN & CABLE COMPANY, Inc. 


BRIDGEPORT - CONNECTICUT 














ESSENTIAL PRODUCTS... .TRU-LAY Aircraft, Automotive, and Industrial Controls, TRU-LOC Aircraft Terminals, AMERICAN 
TRU-STOP Brakes, AMERICAN Chain, WEED Tire Chains, ACCO Malleable Castings, CAMPBELL Cutting Machines, FORD H 
HAZARD Wire Rope, MANLEY Auto Service Equipment, MARYLAND Bolts and Nuts, OWEN Springs, PAGE Fen haped Wir 


yy Welding Wire, READING-PRATT & CADY Valves, READING Steel Castings, WRIGHT Hoists, Cranes ._ In Business for Your Safety 


ADVERTISING 265 








occupied successively the position ol 
Statistician, Sales Correspondent, Sales 
Promotion Manager, Assistant Sale 

Manager and now General Sales Manager 


in the 


past 17 years Born September 
28, 1904, Mr. Smith was educated in 
Pittsburgh graduating from Carnegi 
Institute of Technology in 1925 with a1 
engineering degree [wo years later a 
Master’s Degree in Economics was con 
ferred upon him by the University of 


Pittsburgh 


WELDING REPAIR ON THE HIGH SEAS 


In writing to S. Craig Cairns, Editor of 

Hobart Arc Welding News,” 
Chitarovich with the 84th 
Battalion 
tells 
ing repair while on the high seas 

We quote from Mr 
letter as follows: 

“We read the ‘Hobart Arc Weldiag 
News’ over here and thought you would 
one of the 
completed 


Georg 
Con 
somewhere in New 
with Weld 


Naval 
struction 
of an 


Guinea experience 


Chitarovich’'s 


be interested in most extra 


welding jobs while 
have 


months overseas and our 


ordinary 
been in the Seabees 
outfit 


with the 


at sea. I 
has been 
doing an excellent job 
the 


he lp of 
two 300 amp 


gasoline engine driven 


; "hy, 


j DY iit TW N 
ei ceed | ' 
I l ] 


arc welders that ts part of the 


equipn 
of our platoon 
] 


On one oceasion when 10 miles fron 


re, An Incident 


anyway 


he happened—well 
in the side of 
Landing Ship-Tank) just 
line The C.O 
job to determine 
could be 


should we put in for shore 


a hole was blown 
LSI 


above the 


our Navy 
e 5 


called me on the 


water 
whether 
the repair made en route or 


I asked per 


mission to attempt the repair at ones 


Since the hole was very rough and 
jagged, I first burnt out the hole to a 


opening. I had counted ot 
using some armor plate for the patch but 
found that it in hold of the ship 
impossible to get at We 
deck 


up one 


Ft quart 


was the 
and carry 
that are '/, in. thick 
of these pontoons to fit 
that I 
then did a leak-proof job of welding with 
ore of the 
top deck 


After completing thi 


pontoo is on 
> we 


cut 


the square opening had cut and 


welders that we carry up on 
much of the job 
that 
plate on the 
first plate, as the 
from 2 to 4 ft. below 
deck load would 
This 


very 


I suggested to the officer in charge 


we weld another pontoon 


inside to reinforce the 


patch would be 


the water line when the 


be twice that which we were carrying 


second plate was welded under 





the 
swells of the sea 
asked why 


tn second plat on the insidk 


igh conditions a hip wa 
around from the 


Later on, I wa 


on the outside overlapping the 
not 
itself, I was 
job on the patch and if the plat 
lapped on the outside it would 


As there wa much pré 


plat anxious 


peared as really a patch jo 


boys of the LST’s are mighty 
their ships and we Seabees, too, 
proud of work. She 
strong, delivering tank 
suppli outward app 


our 
men, 
and from 
can hardly observe that 


An Incide 


no ori 


ever the victims of 


USE OF LARGER ELECTRODE SIZE & 


FECTS $2800 SAVING IN SHEEP FOoT 
ROLLER CONSTRUCTION 





Some of the largest sheep foot 


earth-tamping units ever c 
are being built at an estimated 
deposited weld metal of $280( 


the largest practical size of el 


the complete job which requir: 
of about 40,000 Ib. of electrode 
to data received by The Lincol 


Company, Cleveland, Ohio 








Oficial U. S. Navy Ph graph, Courtesy Hobar 


LST‘s Carry the Goods to Rendova ie 


nay T : a i 
ALIA ; } ALi RK. Lun 4d ANA 
7 ry 
¥ r TY A 
I I v 





Buy ‘Proven Fluxes’? with Years of 
Guaranteed Satisfaction behind them 





Ask for Them 


A Flux for every metal: 
Ne. 1; Brazing Flux Ne. 2; 
for bronze-welding cast iron; 
Aluminum; Stainless Steel 


Paste Flux. 





The Trade-Name is ‘*ANTI-BORAX”’ 
Unequalled for Quality 


Cast Iron Welding Flux 
Braz-Cast Flux No. 4, 
“ABC” Aluminum 
Flux No. 8 for sheet Aluminum apd all alloys of 
Flux. 
Solder Brazing Flux No. 10; No. 16 Silver Solder 


ANTI-BORAX COMPOUND COMPANY 
Fort Wayne, Indiana 


No. 9; Silver 
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Time Counts - 
Gas cut and Weld with 


SHAWINIGAN PRODUCTS 


EMPIRE STATE BUILDING, NEW YORK 1.N-Y 


ar 
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FOUR MODELS 


AC-1...Primary contactor, con- 
trol relays, G-R Time-o-Matic re- 
lay with adjustable delay, contro! 
transformer and arc time totalizer, 
all mounted in sturdy weather- 
proof steel housing and com- 
pletely wired. 


AC-2...Same as above, less 
time totalizer. 


AC-3...Same as AC-1, less pri- 
mary contactor. (For use where 
contactors are already installed.) 


AC-4...Same as AC-2, less pri- 
mary contactor. 


For use with all A-C welders 
and all standard line voltages 
-»- Quick and easy to install. 


NOTE: The Volt-O-Matic control 
is a product of the G-R Electronics 
Division; it is stondard equipment 
on Model 49 G-R welders; option- 
cl on all other G-R models. 


ASSURE ABSOLUTE SAFETY 


ie eateahaes 


Equipe Your 44-C 
Welders with 


fj Pitt it 
i 4 
ee: i Ml 


VOLT-O-MATIC 
CONTROL 





QUICKLY CONNECTED to ony alternating current welder, G-R 
Volt-o-Matic control accomplishes these important functions: 


1. Automatically reduces open-circuit voltage to less than 
10 volts during non-welding periods. Welders can change elec- 
trodes without a “sting” ...even when they're working in the rain! 


2. Accurately records arc time in hours and tenths of hours. 
Readings at end of each shift provide a record of actual arc time 
for each machine... quickly spot lost time, permitting you to rear- 
range schedules to get the most out of every welding machine. By 
checking rod issued, less stubs returned, and comparing net rod 
used with arc time recorded, you can accurately determine amount 
of weld metal deposited. Reports from shipyards and other fabri- 
cators using G-R Volt-o-Matic control show that this “ production con- 


trol” has helped increase welding output as much as 20 per cent! 
eee 
Give your welders a break... save hours and dollars on 


welding operations ... by equipping your A. C. welders with G-R 
Volt-o-Matic control NOW! 


GLENN-ROBERTS COMPANY 


1009 FRUITVALE AVENUE 2107 ADAMS STREET 
OAKLAND, CALIFORNIA INDIANAPOLIS, INDIANA 
P. O. Box 1814, Washington, D. C. 





ADVERTISING 267 


MARCH 











An outstanding example of the arc 
welded type of structure, this item of 
equipment, being built at American Steel 
Works, Kansas City, Mo 
designed to take 


was carefully 
full advantage of the 
many benefits to be gained with the weld 
ing process 

Each unit consists of three tamping 
rollers arranged side by side within sepa 
rate frames which in turn are fastened to 
a heavy draw bar 120 in. in width, with a 
tubular bar of similar length at the rear 

An interesting feature of the job is that 
the individual structure must be ab 
solutely water-tight as 


sand is 


either water or 
carried within the rollers and 
hollow members to add extra weight 

One phase of the construction opera 


tion 1s shown in Fig. 1 where two opera 


tors are working on production of th 
frames [his particular part of the unit 
is made of !/,-in. plate with !/9-in. plate 


reinforcements at the connections All 


welding is done by positioning the work 


for most efficient, high-speed welding 
at the joint 
Figure 1 also shows one of the rollers 


welding on the feet o1 
Chis drum-like structure has # 


before tampers 


in. shaped 
plate for the body with '/:-in. plate for 
the heads which are recessed into the 


body and fillet 


Fig. 1—-Fabricating the Frames for Huge 
Tamper Units by Arc Welding. One of 
the Partially Completed Rollers Is Shown 
in Center, Ready for Welding on the Feet 


welded all around as in 








Fig. 2—-Arc Welding the Drawbars for the 

Triple-Roller Tamping Unit. A Com- 

pleted, Single-Roller Assembly with Frame 
in Place Is Shewn in Background 


Hubs for the axle 
and a seat for the inlet nut are also welded 


dicated in this view 


to the head as indicated in this view, after 
three stiffeners have been welded inside 
Each unit is air tested to assure a leak 
proof structure 

Construction of the drawbars, shown in 


Fig. 2, illustrates how these units are 
assembled of standard pieces of !/4-in 
plate, cut to shape and fused into a single 
r-shaped 


fillet welds are used with two operators 


structure. Corner, butt and 


working at a time on one unit to speed 
up production. Over-all dimensions of 


» 


the drawbar are 12 x 60'/, in 


All welding is done with !/,-in. electrode 
for mild steel, all position. A consider 
able savings in cost of deposited weld 
metal was said to be effected by the firm 
by using '/,-in. electrodes—the largest 


ize practical—instead of a smaller size 


lectrode sucha i-in 


OBITUARY 
Lawrence.H. Dunham 


Lawrence H. Dunham, assistant man 
ager of the Metallurgical Department of 
the American Steel & Wire Co., died 
suddenly in Pittsburgh, Pa., early Jan 
uary 19, 1944 

Mr. Dunham was born in Chicago, IIl., 
on August 21, 1891 After finishing high 
attended the University of 


Illinois from which he wa 


school, he 
graduated in 
1915 with a B.S. degree, having majored in 
Chemical Metallurgy 
Mr. Dunham began working for the Ameri 
ean Steel & Wire Co. in December 1916 
as a laboratory assistant in the Physical 
Laboratory in Cleveland, 


Engineering and 


which position 
he held until he was made laboratory 
director in 1919. In 1928, he was mace 
assistant to the chief metallurgist in the 
Main Office in Cleveland. In October 
of 1937, Mr 
the Chicago District of the Wire Company 


as a district metallurgist and 


Dunham was transferred to 


three year 
later was made works metallurgist at the 
Waukegan, Ill., Works. Mr. Dunham wa 
made assistant manager of the Metallur 
gical Department in April 1942 

Mr. Dunham was a member of the 
American Iron and Steel Institute, th 


American Society for Testing Material 
and the AMERICAN WELDING SOCIETY 
He was also a member of the Lakewoor 
Lodge, No. 601, F. & A. M., the Easter: 


} 


Star and Phi Lambda Upsilon, colleg: 


Iraternity 


Surviving him are his wife, Alsia, and 
two children, Doris Jean, a teacher in 
Ashland, Ohio, and Lawrence, member of 
he U.S. Army Air Corps Phe Dunham 
residence ts at 13899 Clifton Blvd., Lak« 

ood, § levela 1, Ohio 


Employment e 
Service Bulletin 


SERVICES AVAILABLE 





4-469 [welve-years’ practi 
ence in welding, including pips 
ing and bridge construction \ ty 
years’ vocational school. Ca; f 
taking charge of men and can xg ante: 
production results. 

A-470. Associated with th ding 
industry for the past ten year a- 
pacity of welder, instructor and t 


cently as welding engineer Ex; 
in heavy plate, sheet metal, all 
motive and maintenance. Coll 
ate. Can comply with W.M.< 


tions 
POSITION VACANT 


V-136. Wanted Welding 
Familiar with pressure vessel c 
Ability to train ney 
employees, set up production w 
handle men Knowledge of 
methods in welding with a. 
automatic equipment Permai 
tion with an expanding war-pea 
dustry 


rent and past employers, salari 


and welding codes 


Give complete experie: 


X-RAY AND RADIUM PROTECTION 


Latest technical literature on X 





radium protection, together 
products catalog is availablk 

to Bar-Ray Products, kl 
Street, Brooklyn, New York 
with this material is the 

data of the United Stats 
Standards on X-ray protection wv 
general recommendations, ele 
film storas 


wealth of other valuable infor 


tection, equipment 





ELECTRODE CHART 


The Anthony Carlin Cor 
East 75th Street, Clevelan 
nounces that it has just publ 
Electrode Comparison Chart 


available without charge to we 


tives and purchasing agent 
printed in two colors on dur 
board stock, letterhead size [t 
glance the scope of applicatior 
he company’s line of PERI 
Welding Electrodes and show 


fication of each electrode uw 


A.S.T.M. Specification A-233 
the corresponding designatio! 
other makes of electrode ii 
clude several new electrod 


recently been added to the P 


— 





ELECTROLOY ALLOYS for RESISTANCE WELDING ELECTRODES and DIES 


ELECTROLOY ALLOYS were developed specifically for the resistance welding industry. ELEC ' 
TROLOY ALLOYS cover the full range of physical properties necessary to the manufacturers anc use" 
of resistance welding equipment. 


Spot 
Seam 
Butt 
Flash 


Projection 


THE ELECTROLOY COMPANY, Inc. 


Our engineers will be glad to make recommendations for your special electrodes. 
specifications. 
Catalog and prices available on request. 


1600 Seaview Avenue, BRIDGEPORT, Connecticu! 


Submit samples 


a 
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With Wilson “Honey Bee” arc control stations 
you gain these three important advantages: 


BETTER QUALITY WELDS ON THIN METAL through 
the “Honey Bee’s” Remote Crater Control, a motor- 
driven device which enables the operator to fade 
out the arc slowly over a mechanically regulated 
time interval. It operates automatically when ac- 
tuated, thus providing uniform arc fade-out and 
effectively preventing craters and porous welds. 


MORE ARCS PER GENERATOR since two or more 
“Honey Bee” stations are operated from each con- 
stant potential generator, thereby multiplying the 





job-capacity of each generator. IDEAL POWER SOURCE for “Honey Bee” stations 
MORE PRODUCTIVE TIME through Wilson Remote is the popular Wilson “Hornet”. Long favored 
Arc Control which permits each operator to regu- for its outstanding all-around performance, the 
late current from zero to maximum while weld- “Hornet” gives excellent service when operated a 
ing — without first extinguishing the arc. a constant potential generator. With a convenient 

All these features combine to make the “Honey quick-change switch, the “Hornet” may be quickly 
Bee” a valuable aid to productive quality welding changed from standard to constant potential char- 
on thin metals. The “Honey Bee” is made in 75 acteristics, and vice versa as required 
amp. and 150 amp. sizes. For full details write to 
Wilson Welder and Metals Company or to any Photos courtesy of 
Air Reduction Sales Office. North American Aviation, Inc., of Kansas 

Cc 





SS = 


WILSON WELDER and METALS CO., INC. 


General Offices: 60 East 42nd Street, New York 17, N. Y. 
WILSON AC WELDERS — distributed through Air Reduction Sales Company 
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Efficient Positioning 





eee means for welding high pressure pip 


BETTER WELDING 
and GREATER OUTPUT 


When weldments reach these proportions, Weld- 
ing Positioners become a necessity, especially 
when stronger welds and speedy production are 
essential. Welding large structures on the floor 
wastes time and reduces welding speed. Crane 
time, critical in most shops, is lost through 
much unnecessary handling. 

The large photograph shows how a battery of 
Ransome 16,000 Ih. capacity positioners is used 
in the shops of the Harris Structural Steel Com- 
pany in New Market, New Jersey. The work 
shown is a pre-fabricated ship section. Notice the 
holding cradle which is bolted to the positioner 
table top. The weldment is quickly clamped to 
the cradle for all down-hand position welding. 

Our engineers will be glad to help with your 
positioning welding problems. Industrial Divi- 
sion, Ransome Machinery Company, Dunellen, 
New Jersey. 


Subsidiary of 
WORTHINGTON 











Current Welding 
Literature 


Accident 
+ (Oct 


Prevention Hot Stuff 


)9 


Safety Eng., 
1943), pp. 20, 22-23. 

Airplane Engines, Manifolds Experiments with Fab 
of Aero. Engine Exhaust Manifold in Austenitic Chr 
Nickel Steel, K. J. B. Wolfe. Inst. Welding—Trans, vo 
3-4 (July—Oct. 1943), pp. 123-34 

Airplane Manufacture, Chafing Strips 
Bac k Chafing Strips, B Gross Aero Digest, vol 43, no 
1943), pp. 176, 178, 180, Ith 

Airplane Manufacture. Designing for Production, J. E y spe 
son Western Flying, vol. 23, nos. 2, 5, 6, 7, 8, 9, 11, 12 stee 
1943), pp. 58, 60, 62, 64, 94; May), pp. 52-54, 5¢ 








Advantages of 


‘ 
pp. 54, 57-58, 60; (July), pp. 54, 56, 58, 60; (Aug.), py 
62, 64; (Sept.), pp. 64, 66, 68, 73-74; (Nov.), pp. 56, 58 plat 
68; (Dec.), pp. 82, 84, 86, 88. vess 

Airplane Manufacture. Spotwelding Expedites Lockhe: ste€ 
tellations,’’ E. F. Gardner Aviation, vol. 43, no. } (Ja of v 
pp. 161-165, 363-364 4 

Airplane Propellers, Manufacture. Hollow Steel A 
Blade Production, H. W. Perry Aircraft Eng., vol. 15 of 
Nov. 1943), pp. 331-333 

Airplanes, Fuel Tanks Carrying War to Axis { 

Mac hy wx Steel World, vol 4. no 7 July 1943 » Pl ‘ g yr 


Airplanes, Fuel Tanks Drop-Type Gas Tanks via El 
Westinghouse Engr., vol. 3, no. 4 (Nov. 1943), pp. 120-121 
Airplanes, Fuel Tanks. Electronically Controlled 
Assembly of Steel Auxiliary-Fuel Drop Tanks for Fight 
Jomber Planes, M. W. Coker. Machy. (Lond.), vol. 63 

Oct. 14, 1943), pp. 421-424 
Airplanes, Fuel Tanks. Electronic Devices Aid Cor 
of Drop-Type Gasoline Containers. Elec. News, vol 
Dec i 1943 » Pp 56 
Aluminum Fusion Welding of Wrought 
Metal Industry (Lond.), vol. 63, nos 
1943 ‘ pp 326 328: ( Nov 26 , pp 343 346 Dex 
360; (Dec. 10), pp. 375-376 
Bearings, Manufacture Welding Speed Increased 75% 
vol. 113, no. 23 (Dec. 6, 1943 , pp. 116, 1538-154 
Brazing. Phos-Copper Brazing of Armaturé 
Iron & Steel Engr., vol. 20, no. 12 (De 
srazing, Silver Alloys. Low 
Alloys, A. J. T. Eyles Mach 
1943), pp. 642-644 
sridges, Steel. Welding to Ensure Composite Beam Act 
L. Enke. Civ. Eng. (N. Y.), vol. 14, no. 1 (Jan. 1944), pp. 9-12 
Bronze Welding. Speedy Repairs Which Can B« 
by Bronze Welding, P. L. Pocock. Sheet Metal Industri 
18, no. 200 (Dec. 1943), pp. 2168-2169 


Aluminut 


21, 22, 23, 24 


Coils 

1943 , pp be a Qe 
femperature Brazing with Silv 
World, vol. 114, no. 297 ) 





Cast Iron, Acid Resisting. High-Silicon Acid-Resisti 
Iron, J. E. Hurst Metallurgia, vol. 29, no. 169 ( Nov. 1 
21-25; Foundry Trade J., vol. 71, no. 1425 (Dec. 9, 19 
283-289 Iron & Steel, vol 17, no $( Dec. 1943 , pp L81-1s 


Chemical Equipment. Welding of Aluminum for ( 
Industry, F. H. Keating and G. Haim Inst. Welding 
vol. 6, nos. 3-4 (July—Oct. 1943), pp. 135-143 

Compressed Air, Receivers. Small Fusion-Welded 
Receivers. Brit. Standards Instn.—Brit. Standard, 
1943), 21 pp. 


Crankshafts, Manufacture Design for Welding |! 
Diesel Crankshaft Production. Industry & Welding, vol 
11 (Nov, 1943), pp. 34-35, 38, 61-62 


Cutting Tools, Reclamation Repair of High-Spect St 





PUMP AND MACHINERY CORPORATION Pools by Welding and Brazing, H Thomasson Can. I Mi 
& Met rrans, vol. 46 (19428), pp. 333-841; (Bull 5 
lly Oct. 1943 
ED hy 5h SS ; Electric Are We Iding, E S. Waddington. Roy Engr 
57 (Dec. 1943), pp. 265-277, supp plate 
Electric Cables, Connectors. Cable Couplers, W. H. ¢ 
Steel, vol. 113, no. 25 (Dec. 20, 1943), pp. 84-86 
Electric Furnaces, Induction Coil Design for St 
At WELDING Induction Heating, F. W. Curtis. Am. Mach., vol. 87, 25 
26: (Dec. 9, 1943), pp. 838-86; (Dec. 23), pp. 94-96 
POSITIONING EQUIPMENT gee Heating, Induction. Articulated Inductio1 
. R. Cleeland. Welding Engr., vol. 28, no. 12 (Dec. 19 
were OD. 62, 64 ‘ r ‘ 
Electric Welding. Combined Forming and Cutting O} ; 
= in Welding, J. V. Thomas. Machy. (Lond vol. 63 
a Oct. 21, 1943), p. 460 
Electric Welding, Arc, Heliarc Process. Are Welding R:. 
Heod-stocks ond Toil-stocks . . . Turning Rolls ige 
Continued on page 294) all 
270 THE WELDING JOURNAL MARCH 544 








it has always been the policy of the Metal & Thermit Corporation to pay 
special attention to the development of electrodes for welding special 
steels. Murex Carbon Moly. 50, Molex and Type M, for example, are 
outstanding in their performance for welding carbon-molybdenum steel 
plate, castings, high pressure, high temperature piping and pressure 
vessels. Murex R.C. and C.F., for the repair and welding of air-hardening 
' steel castings are among the electrodes developed to meet the needs 
4 of war production. 
As the electrode requirements of fabricators change with the advent 
of industrial conversion, suitable Murex Electrodes will be available. 


















HUGE TURBINES FABRICATE WITH Mi 
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Bic ANKS FOR HIGH OCTANE GAS, produced in quantity by The 
_ ow Company of New Haven, Connecticut, are welded with low 
@iigoy vil . . 
lurex Electrodes to withstand pressures of from 100 to 600 pounds. 
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PROVIDING HEAT AND FRESH All COMI 

these heating units, produced by 
McQuay, Inc. of Minneapolis, must be rugged to 
withstand gunfire shock and near miss bomb 
concussion. To combine sturdy construction with 
light weight, welded construction using Murex 
Electrodes was adopted for the heater casings. 


RODES by S. Morgan Smith Company, world's 


largest exclusive turbine builder. The illustration shows welding of a three-way branch inlet 
of a Vertical Impulse Turbine. Advantages of arc welding are: elimination of possible defects 
of complicated castings; less metal used; figuring of exact weights possible, thus enabling 
, manufacturer to keep, within estimates. Down-hand Murex Electrodes are used 

=4 > 





THIS 7/2-TON STEEL CYLINDER on an‘ 800-ton 
hydraulic press en a crack 20 inches long 


and after preparation for welding 3 inches wide, 
and from 4!5 to 6's inches deep. Preheated 9 
hours at about 700° F., this temperature was main- 
tained during 17 hours of continuous welding 
with Murex Type F '4 inch rods. The Detroit & 
Cincinnati Welding Company report that cylinder 
wall distortion was only about .0015” and thao 
the flange moved only .004 
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120 Broadway, New York 5, N. Y. ie 
ALBANY + CHICAGO ~- PITTSBURGH re 
SOUTH SAN FRANCISCO + TORONTO e 
Speciolists in welding for nearly 
forty yeors. Monvfacturers of 





Murex Electrodes for arc welding, | 
ond of Thermit for repoir and fab- 4 - 
rication of heavy ports 
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NEW PRODUCTS 


The Society assumes no responsibility 
for the validity of claims in this Section 





X-RAY TESTING HELPS SPEED CON. “stripped d 2 


down” a tandard 220,000-v 
STRUCTION X-ray unit made by the Covington con 
: cern After fitting the unit to special 
Kngineering ingenuity and daring, dem- 


; the equipment was crane-hoisted 
, ; ] " " ~2¢ 
onstrated in the successful application of 


rigging 


from level to le vel 


4 


ay to steel welding at dizzy heights 
is disclosed by the Kelley-Koett Mfg., Co., 
Covington, Ky., in describing an ac 
complishment that has proved much 
favorable comment in construction circles 

As a result of the successful use of X-ray 


Despite rainstorm and unavoidable 
urs and jolts, the X-ray testing of welds 
in awkward locations went forward suc 





cessfully and is believed to be another 
indication for postwar X-ray applica 


ib] l | tions in shipbuilding, plant construction holds the open circuit voltage a 
testing t as Ss ‘te 1 . ” 4 a 
ing, it W as po SI le to compiete the and other ‘“‘heavy industrv”’ uses mately 40 v When the operat rile 
faltimore Giant, a fluid catalyst th tat ein ; 
k he S lard Oil C f ne ar he low-voltage conta 
ct r unit ; » Standard | 1 tl 
. ponte elk . . oo = > instantly and the transformer 
rcey's » r ' Jaltim« > wit = 
Yew Jersey wormeal, in Baltimore with NEW ALL-WEATHER A.-C. MACHINE ance thereafter equals that of , 
ut o > " 
out we Iding defects , 1 similarly equipped. Whe: 
Construction engineers of the M. W Wilson ‘Bumblebee u.-c. welders are riniinichel thie Gouliis te 
LLIB UIST LIS : ately 
iw ~C reneral cx tors an no’ railable eat lels o a 
Kellogg Co., general ¢ mn tractor: and LOW availa le in all-weather models i duces the voltage hack 66 40 x 
engineers for the ‘Baltimore Giant, 300- and 500-amp. capacities. These ma In all other respects. th 1] 
a , , he Olu PCC, es all 
were asked to X-ray all welds in the huge chines are similar to the standard Wilson aiities = agers iad Rainteee 
: ” model ome * Same eature 
plant Bumblebee” a.-c. welders, except that =e os 
. , . ; standard Wilson ‘‘ Bumblebe: 
[his was the result of the Standard Oil they have special moisture-proof insula sali tene isinte Glawieloal ‘off 
. . . it ange, nig *1e Ce emciet 
management's desire to have a composite tion throughout, and all parts are pro i 
= é cont Be > ; proved power factor and easy miainter 
survey of the 250-ft. high ‘“‘Giant a key tected by a heavy coating of moisture-proof a All-Weather “Bumblel 
° 2 — . ct i all > nolene . 
unit ina $14,000,000 modernization pro- paint rhe outer case is finished in a , : 
; ; : welders are manufactured by Wilsor 
gram, through which thousands of barrels durable weather-resisting enamel and has : ‘ : as Te 
2 ere : L ; er: ; Welder and Metals Co., Inc., 60 E. 421 
' hp = aay recgoicag? satya are avail gaskets “ louvers designed to preven » Mew Tak, MY. Ter oe 
able daily » war effort. entrance rain , 
oe ae ton See * ~ . Pr , . tributed by Air Reduction Salk 
Technical experts of the Kelley-Koett Co In addition, the all-weather Wilson 
‘ J q ; with offices located in all principa 
working with the Standard Oil Develop Bumblebee" is equipped with a low throughout the nation 
“ < ; : iroughout the nati 
ment Co. and the Kellogg organization voltage contactor which automatically 


‘“FROSTPOINT’ ELECTRODES IN AIR 
CRAFT WELDING 


Faced with the necessity 
together more individual piec¢ 
of finished product than any oth 
facturer of transportation 


the aircraft industry is appar: 
the 1 


r to many of its alu 


an 
velding headaches in the new 

type of refrigerated electrode, 
of leading aircraft and aire 





mbly producer ; reveal 
rh Frostpoint” el 


unufactured by Frostrod 





igti¢ 
ill cooling effect in tae electro 
eliminating losses caused by 
refrigerate holders and 
Each electrode is a perma! 
tion and is tipped with a quick! 
ible Frostcap 

rhis cap is cold forged fron 
copper for higher conductivity 
ternally finned to produc: 
cooling area Che structure 


does away with much of the metal! 


the working face from tl 


ing 





thereby bringing the coolant 


h ource of the heat tha 
, ventional type of refrigerated 
X-ray Machine Set Up Ready for Action re ican atin Malin all dan: BD, 
1M Liat a { i 
Transformers, etc., are stripped of protective covers to reduce weight. The only electrode is effectively cooled m 
protection against the elements is tarpaulin shown rolled up atop the suspended cril the cooling effect is mo 








,\., Stainless Electrodes 


se ~ 


PROVE THEIR WORTH 
ON THE TOUGHEST JOBS 


RACOLLOY 19-9 RACOLLOY 25-20 


For the all-position welding of certain For the all-position welding of austenitic, 
high-tensile, low-alloy, air-hardening corrosion and heat-resisting steels, use 
steels, use Racolloy 19-9 Stainless Elec- Racolloy 25-20 Scale-Resisting Shielded- 
trodes. The superiority of Racolloy 19-9, Arc Electrodes. While specially designed 
as of all Raco products, is assured by the for such work, they may be successfully 
most minute laboratory control through- used on high-tensile, low-alloy, air- 
out the entire production cycle. hardening steels. 
RACOLLOY 19-9 Electrodes conform with Ordnance RACOLLOY 25-20 Electrodes conform with 


Specification AXS-886...U. S. Novy Bureaw of Ships U. S. Novy Bureau of Ships Specification 
Specification 46E4 (INT) — Grade V, Classes 1, 2 and 3 46E4 (INT)— Grade IV, Classes 1, 2 and 3. 


REID-AVERY COMPANY 


DUNDALK BALTIMORE 22 MARYLAND 
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“FROSTPOINT 
ADAPTER” 
} - PERMANENT BARREL 
) | 
t | | 
Mii > URGE COOLING 
, SURFACES 
} | ““FROSTPOINT” 
Jil | — ELECTRODE BODY 
| 
THIN’ WALLED 
NN) Cootanr ruse 
q | | 
a | | 
NY BA BQ MULTIPLE Passaces 
‘ 7 ‘A+oy UTED COOLANT GUIDE =| 
bh 
NH ot POSITIVE SEAL 
4 A VA _ REPLACEABLE FINNED 
a 
AT “FROSTCAP” 
SASSAN/A 4 VORGE AREA FINS 
ZERO TEMPERATURE AT TIP 
ACCURATE COOLANT CIRCULATION 
a 








Fig. | 


one ‘‘Frostcap”’ is consumed, another one 
is easily slipped onto the permanent 
electrode As the life of on Frost 
cap” has been found to be approximately 
equal to that of the conventional ele 
trode, this feature cuts replacement costs 
to a small fraction as well as conserving 
90° of the copper used in the electrode 


A.-C. WELDING OF THIN AIRCRAFT 
METALS 


Welding of thin metals—so much of 
which is being done by aircraft builders 
requires small electrodes. Low Welding 
currents are also necessary to keep from 
burning the thin 
Westinghouse 


sheet, according t 
engineers Under  thes« 
conditions, the a.-c. arc becomes unstabk 
and tends to go out easily, frequently 
spoiling the weld 

Gas has been used to some extent for 
this sort of work—it is fast but more 
expensive. D.-c. welding was not feasible 
because of arc-blow § difficulti Not 
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only that, the greater penetration of d. c 
often led to burning through the thin 

olved by super 
imposing a high-frequency voltage wave 
about 250 kilocycles) on the welding cur 
rent. This high-frequency voltage keeps 
the arc steam ionized during the reversals 
welding cur 


The problem wa 


of low-frequency (60-cycle 
rent Functioning as an arc stabilizer, 
the high frequency provides firm control of 
very small welding currents. This new 
welding development has greatly ex 
pedited plane production and the manu 
facture of other devices from thin-gage 
metals 


ENGINE-DRIVEN ARC WELDER 


Shield-Ar« 
welder rated at 200 amp. of lightweight, 
rugged constructior with powerful en 


A new engine-drivet 


closed, rubber-mounted engine of 29 hp., 
is announced by The Lincoln Electric Co., 
Cleveland, Ohio 

This new unit, supplied complete with 


base and canopy see accompanying 
photograph), has a current range of 40 to 
250 amp. Dual control of welding current 
is accomplished by adjustment of series 


fields and generator speed 





New Lincoln Welder, Engine Driven, of 

200-Amp. Capacity and Embodying Inno- 

vations in Design to Increase Usefulness 
and Efficiency 


For metallic arc welding, with bare or 
coated electrodes, the new model also sup- 
plies uniform welding current for carbon 
arc welding. 

The generator control or 
assures accuracy of open circuit voltage 
and permits precise control of engine 
speed of from 1500 to 1150 rpm. for weld 
ing. In addition, this control may be used 
to manually reduce the engine speed to as 
low as 750 rpm. whenever it is necessary to 
stop welding at intervals of a few minutes 
Chis feature not only permits adjustment 
of engine speed to fit the individual job, 
but also affords improved welding and 
keeps down fuel consumption and engine 


“job selector”’ 


wear 

Weight of the unit as illustrated is ap 
proximately 1130 lb. Over-all length, 
65!/, in.: width, 24 in.; height, 41'/, in 
Illustrated bulletin No. 312-C, describing 
this new welding unit, is available on re 
quest. 
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METRO POSITIONER 


[he Metro Positioner is a re 
veloped tool for holding or cla 
during production operatio1 
checking, milling, drilling, shapi 
welding, filing pattern mal 


similar work 


FACE PLATE 


Qvuiceiy Triiteto 
TO ANY ANGLE oi 3 


THUMB scREW 


PELEASES OR LOCKS 
PLATE IN POSITION 







/BABBITT jaws 
¥ FOR Sm ea 


ON BAL An 


a 


Your present vise or fixtu 
bolted or fastened to the ‘‘fac« 
the tool, which will then per 
your clamped work at any desir 
The Metro Positioner operate 
ball and socket principal and 
released or locked in position by 
turn of the conveniently locats 
screw [There are no graduati 
habbitt jaws give smooth operat 
rovide a rigid, nonslip hold 
Metro-Vise Co., with office 
ephenson Bldg., Detroit 2, \ 
fers the Metro Positioner in tw 
ard sizes: the 4-in. size measur 
1igh, has an 8- x 1l-in. plate, a 


FLUXED WIRE SOLDER 


A new type of fluxed wire sol 
ymitains flux in longitudinal gr 
the surface rather than in the « 
ore, has just been placed on tl 
According to the manufacturer 
uct represents the first basic im} 
in fluxed wire solder desig: 
introduction of this type of 
number of years ago 
The new material, called | 
put out by National Lead Co., 
way, New York City, is said 
completely an inherent disad 
regular cored solders which 
and solder to the surface simult 
Since the flux in the new 
outside rather than inside, it liq 
flows onto the work befor: 
melts. This insures thorough 
plete fluxing and results in stro 
better solder joints 

In addition to prefluxing, 
solder also is said to guarantet 
broken flow of flux. Interruptio 
flow sometimes occur with 


cor 
jue to gaps or voids in the 
Since the new product has mort 
flux-filled groove, there is na 
continuous flow at all times 

An additional advantage clain 
from the fact that the fi 
yuutside the wire is always Vis! 


user and can be checked qu! 


ux SU 


MARCH 











TRY THIS NEW FLUX....WELDALENE 


Welda 


to 2.95. incieating that 
silica 


lene—by rea ting with free 
may reduce 


weld metal 


2s of coated welding 


M ,NUFACTI REI 
l rod are invited to investigal the 


possibilities of anew addition to Foote s 
nprehensive list of welding fluxes 


silica included in 


Weldalen contams 4 substantial 


potassilt, 


col 
3 
assuring 


known as Weldalene. 


percentage of 


* flux 
re stabilization 


‘just another 
jong standing gap 
Among its prop :, 
; From 
in mild steel and 

applications im ce 
Weldalene ts 
contributing to 
Nes other in 


greater a 


Weldalene is not” 
It fills. we believe, a 
in fluxing mater 
suggesting use 
(A.C. or D (".) are 

ported that 
vitrifving agent 
glassy phase which coml 
together more 
that Weldalene might 
sly to yncreast the 
t« 


ials ; : , 

. recent studies ana commercial 

erties. 

-ramics. it can be re 

stainless rods 

an excellent 
the 


A ATEN 


| sintering characteristics 


sinter at age 
strongly. This 


1. Unusua 

Weldalene begins to 
1920°F. But it does 

below approximately pro} 

‘tis an ac- he used advant: 

of dry st rength of coa 

airy WwW 

wes. You are urged to 


a sample of Welda 


An imquiry 


=", rf: about not gredients 
deform erty suggests 
21 pO. Consequently, 
wide range 


ageou 
tings. eliminating 
a degree unnecess astage of partly 
consumed electre 
at once for 
and prices. 
yt reply 


tive flux over 4 
temperature, which suggests 8 
ns of controlling slag fluidity. : 

write 
“silica hungry.” its lene, analysis 
1 will receive a promy 


mea 


Weldalene is 


ratio of alumina to silica 1S 
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!S OUR oysTep 


Man 
gonese from Cuba, Ilmeni 
enite from India, Rutil 
‘ e from Brazil 













Celestite fro : 
m Mexico 
Good Nei ...ores and minerals fr 
ghbor, f ; maa 
Foote Miner a our Allies and from home find ee re cs 
a al Company on the heels of globe-trotting F way fo the r 
». @ oot . , ; 
4 e sees these products a le ile g ore Engi- oe 
ond processing, huddl , rough research iS, ¢ 
in their develo es with many industries (including yours) gs 
seattle pment. In addition to present definite us a 
, ere a es 0 
re probably many others now awaiting devel oote 
velopment. 


U 
Ss . 
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CONVENTIONAL FLUX-CORE WIRE SOLDER 
FLUX 
SOLDER 
£_\ 30 Ti 


q ph © ales ia eel 


ann Ge —— wae 


\wé 











readily 


Gaps or voids in ordinary-co 
solders are not detectabl until il 
soldering begins 
The new product, which contains a re 


cently developed special flux, comes in 


the same diameters as regular-cored 
solder. It is available in two composi 
tions designated as Red Stripe and Green 
Stripe. These designations refer to th 
color of the flux which has been specially 


lyed in each case for easy identification 


“STORAGE BATTERY’’ WELDERS 


What is believed to be the first practk al 
1.-c resistance welder using  storag: 
batteries as a source of welding current 
has been announced by Progressive Welder 
Co., 3050 E. Outer Drive, Detroit 12, 
Mich. The equipment is already in use, 
welding aluminum for aircraft assemblies 

Actually, the use of batteries “as a 
source of “‘stored energy’’ for resistance 
welding involves no radical redesign of 
already available welding machines, since 
modified types of Progressive Welder 
machines or guns may be used in com- 
bination with the storage battery power 
unit 

It does make possible, however, the 
application of resistance welding even iu 
aluminum, in localities where power sup- 
ply limitations have prevented the use of 
other forms of stored energy welders 
Che only requirements are sufficient power 
to operate a battery charger. Compared 
with other forms of stored energy welders, 
furthermore, the use of batteries for the 
power source means a material reduction 
not only in initial cost of the welding 
installation but also in operating costs, 
particularly as to current consumption, 











maintenance costs and 





supervisory re 
quirements. 

Other advantages of the use of storage 
batteries for welding reported by Pro- 
gressive, include: 


| Elimination of inductive losses in 
the welding ‘“‘loop’”’ by use of 


direct current 


Z Elimination of reactance losses 
between power supply and elec 

: » 

trodes 

Li critical adjustment to get 

onsistently good weld 

; ? 
t (sreater oO rating and il i € 
icity 


NEW FIXTURE FOR SIMPLIFYING THE 
JOMINY END QUENCH HARDENABILITY 
TEST 


for making easy the 


Quench Hardenability Test for treatment 
for NI teels, has just been announ 
y the Claud S. Gord Co f Chicag 











Cutaway View Showing Fixture for Making 
Jominy Hardenability Tests. The Test Speci- 
men Is Shown Hanging in the Flange 


Such an appliance has been much needed 
ever since the American Iron and Steel 
Institute determined on the Jominy hard 
ness test as the best and quickest method 
of determining the response of NE steels 
to heat treatment 

Great saving in time of testing is claimed 
for this new fixture 

Full information and data may be ob 
tained by addressing the company’s home 
office, 3000 S. Wallace St., Chicago 16, Il 


CONTROL HOLDS RESISTANCE WELD 
CURRENT CONSTANT 


A new current-regulating compensator 
for resistance welding machines has been 
announced by the electronic control sec 
tion of the General Electric Co. The new 


compensator is specifically designed to 


*. . , . 
-facilitate consistent welds by holding the 


rms., or true heating value, of the weld 
current constant for any heat-control 
setting, without requiring continual man- 
ual adjustment. 

After the predetermined heat-control 
setting for a particular job has been made 
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m the compensator, it requir 
idjustment. It will hold 
urrent to a variation of +2 
ame conditions which would 
unregulated welding curt 
wy 

Th 


tronic control circuit which autor 


compen ator con 


- advances the firi 
} 


ignitron tubes used to control tl] 


urrent, thus holding the 


tant regardless of line voltage 


welding condition Housed 
teel enclosur‘ a the con pel 
readily mounted on or neat 
machin A desirable featur 
pensator is that it can be appl 
G-E resistance velding control 
incorporate the phase-shift 


heat control 


HELIUM-SHIELDED ARC-WELDEI 
TRODE HOLDER 


\, mew helium-shielded ar 
electrode holder for manual 
has been announced by the El 
ing Div. of the General Electri 
new holder, which may be u 
either helium or argon gas, is 
designed for use in the welding 


metals, such as magnesium and its 


where precise heat control and pr 
from the oxidizing effect of th: 
required. It can also be uss 
welding of hard-to-weld 
such as aluminum and stainle 
The holder is light and con 
comfortable Textolite handle, a 


other 


nozzle, and a copper electrode clam; 


with a tool steel spring-collet 
nozzle is designed to give maxim 


age with minimum gas consumptior 


to avoid obstructing the operat 
of the arc. A fixed angle of 7( 


the nozzle and the handle contri! 


the balance and ‘“‘feel’’ of the hold 
electrode clamp is constructed t 
tungsten or a carbon electrod 
but a #/,in. stub is consur 


holder may be laid down without 


since the handle, gas nozzle and 
clamp are fully insulated 





een 


po anna 
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Gander 


{nd that applies to welding, too! 

For production men agree that Electric Ar@ Welding 

‘now contributing so essentially to America’ SWwarttme 
production—will play an equally vital part in th@@iague 
facturing processes of an approaching peacetim@@¢Ome 


mt 


This is just another reason why the McKay line 
' Stainless, Alloy or Mild Steel Welding Electrodes 
ow used nearly 100% for war—is being constantly 
roved and perfected in one of the nation’s leading 
irch institutes. When “Re-Conversion Day” comes 
McKAY ELECTRODES will be ready and will em- 


Brace the improved metallurgical characteristics re 
quired by production-for-peace applications 

Now asthe time to ask this 60 year old manufacturer 
to help you adapt electric arc welding to your 
as well as to your future needs. 
are at your service 

[Mme McKAY line—including McKay Commercial 
Sein for every industrial, maritime or agricultural 
'fequirement; and McKay Tire Chains, too—will serv: 


you well, both today and in countless apy ions 


pre sent 


McKAY engineers 


fomorrow. Let's get better acquaint 


General Sales Office: York, Penna. 


| om MKAY COMPANY 


WELDING ELECTRODES 


. COMMERCIAL CHAINS ... TIRE CHAINS 








\ button for controlling the ga ipply 


valve l lox 


providing smooth, stepl control of thi 
gas flow and enabling the operator to con 
serve helium when welding in a corner or 
1 depressio 
\ feature of the new der is the 
ipered friction joint betwe the ele 
od cla I assembly i l n handle 


which facilitates rapid chang 


SIZ without us tool or 
Elects 
left in their 1 


and substitution 


ing 


threaded connection 


1i0us sizes may be 


clamp made 
removing one assembly from 


and slipping on another 


SECTION ACTIVITIES 


holder, where it is convent 1 
operator thumb Phis button will re 
main in either the ON or OFF position 
without being held It also operat 
the valve in intermediate positior thu 
CHATTANOOGA 


The Che 


meeting wa 


ttanooga sectuiol regular 
held on February Lith. G 
and Manager, 


Detroit, spoke on present 


Sieger, President General 
S-M-S Corp., 
practices and future 
A movie entitled ‘ De 


showing action pictures of 


day possibilities of 
resistance welding 
im 
the attack and damage done, many scene 


cember 


of which had not been previously shown it 
public, was of immense interest to all 


CHICAGO 
On January 2lst A.W.S. District Vice 
President George N. Sieger, President of 


S-M-S Corp , Detroit, spoke at the 
Chicago Section meeting held in the au 
ditorium of the Peoples Gas Building at 
122 S. Michigan Ave Both the meeting 
the premeeting dinner at Huyler’s, 
308 S. Michigan Ave very well at 


and 
were 
tended 

‘Resistance 


Mr. Sieger’s subject was 
Welding—-An Exact Science vs. Black- 
smithing.’’ This talk in his inimitable 


style was very well received by an appre 
ciative audience. Asa preliminary he also 
gave a pep talk on membership in his ca 
pacity as national chairman of the mem- 
bership committee 

‘War 


ment Report,’ a special interest govern 


A good movie entitled Depart 


ment pictorial dealing with the strength 
to crush 


the 


of our enemies and what it takes 
them, was shown at 7:30 P.M. before 


start of the regular program 


CINCINNATI 

Che February meeting of the Cincinnati 
Section was held on the Sth at the Hotel 
Alms W. W. Schultz, Welding Super 


visor, Main Shop, L. & N 
ville, Ky., spoke on ‘‘Welding as 


Railroad, Loui 
Applied 


to the Railroad Industry.”’ 
CLEVELAND 
Mr. T. B. Jefferson, Editor of 7he Weld 


ing Engineer, spoke on “‘Welding in thx 
Post-War World,’’ at the February 
meeting of the Chicago Section 

lhe effect of the welding process on the 


Ort} 


design of post-war products was discussed 
by Mr. Jefferson. 


A graduate of the University of Kansas, 


Mr me 
chanical engineering 
been editor of The 
the past four years. 


Jefferson received his degree in 
Mr. Jefferson ha 
q 


Welding Engineer for 


rhe Coffee Talk was by George C. A 
Hantelman, lecturer and Secretary-Mar 
the Cleveland Engineering So 
ciety. Mr. Hantelman spoke on ‘‘From 
Diplomatic Double Cross to White Cross.’ 
Mr. Hantelman’s travels and 

residence in Europe have given him first 
hand knowledge of his subject 


agerT ol 


hive-year 


COLUMBUS 


W. J. Conley, Acting Chairman, Depart- 
University of Ro 
chester, was the guest speaker at the Febru 
ary llth meeting of the Columbus Sec 
tion. Professor Conley’s discussion was 
on ‘The Metallurgy of the Weld and How 
Welding Affects the Parent Metal.”’ 


ment of Engineering, 


DETROIT AND FLINT 


The Flint group and the Detroit Sec 
tion had very excellent meetings on the 
3rd and 4th of February. The Flint meet- 
ing was held at the Herman Fischer Hotel 
at Frankenmuth and the Detroit meeting 
at the Rackham Memorial Building 

Colonel Scott B. Ritchie of the Ord 
nance Department, U. S. A. was the 
speaker at both meetings and gave a most 
interesting review of ordnance matériel, 
stressing the important part welding has 
played in its production, and finished by 
showing a series of slides depicting cap 
tured equipment and a moving picture of 
work done on this foreign equipment at 
our proving grounds. 

Both meetings were outstanding 


KANSAS CITY 


Che January meeting of the Kansas City 
Section of the AMERICAN WELDING So 
ciety was held Tuesday evening, January 
10, 1944, at Fred Harvey’s Pine Room 

The speaker of the evening was Edward 
B. White, Western Sales Manager, Eu 
tectic Welding Alloys Co., on the subject, 

Low Temperature Welding with Castolin 


Eutectic Alloys.’’ 
Mr. White's talk, supplemented with 
1 number of slides was very interesting to 


the members and guest ince the mate 


rials and application were rather new and 
snovel to the majority of the members, al 
though some were present who have had 
enough experience with the alloys that 
they were able to ask some very interesting 
questions as well as give their experiences 
which assisted greatly in giving the not so 
experienced members a broader amount of 


information 
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Che Kansas City Section ha 
fortunate in having such ar 
eries of meetings this year and vy 
times were a little more nor? 


more of the members and guest 


to join in these meetings an 





great benefits possible out of the: 


LOS ANGELES 


On January Scully's ¢€ 
Angeles, the Los Angeles chapter 
CAN WELDING SOCIETY, 

still remembered how to dispos« 


20th, at 
' : 
howed 


(believe it or not!) dinner, and the 
down to listen to an interesting di 
of the use of X-rays in examinin; 
“X-Ray Examination of Weld 
subject of the meeting 


The meeting opened under th: 


manship of Alex Maradudin, w 
called for the introduction of gu 
new members. During this cere! 
casion was taken to present a gold 
behalf of the Baltimore chapter, 
to Arthur Wynn. Mr. Wynn, new! 
ferred to the local chapter, is weldi 
neer at the U. S 
minal Island, and is a past 
jaltimore chapter 


Naval Dry 


Speakers of the evening wer 
Hiller, metallurgist 
firm), and Dr. R. L. Ball, physici 
of Triplett & Barton. Their subj 
“The Application of the X-ray 
Examination of Welding.’’ Mr 


(and member 


chairma 


however, contented himself with in 


ing Dr 
few interesting facts regarding hi 
ground 

Dr. Ball delivered the actual ad 


the use of X-rays in metallurgy, illu 
ing his remarks from iime to ti 
photographic _ slides Explaini 


while the radiologist in reality repr 
the purchaser. In 
that the 


specifications agreed on 


other word 


was to set weld met 


his talk, Dr. Bell brought out 


the general discussion that f 


‘ 
y 


Dock 


Ball, a Canadian, and out! 


that X-rays revealed more in so 
than they did in others-——owing to t 
that some metals and alloys off 
istance to the rays than other 

The meeting was concluded w 


showing of a technicolor motion | 
“Welding Stern Frames by 
ing,’’ loaned through the court: 
Metal and Thermit Co 

The next meeting was held on 1 


February 17th, at the same pla 


Therm) 


y 
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Unamatic Welding is 2 to 3 times 
as fast as manual operation. This 
means that in a given time the 
same number of welders can turn 
out 2 to 3 times as much work. 





With Unamatic Welding there 

‘are no stub end losses, since wire 

and tape are in coil form. This 

results in a savings of 15-25% 
in materials used. 





After operating procedure has 
been established, all operating 
functions are mechanically con- 


UNAMATIC FOR trolled. This assures uniform 
quality of deposited weld metal 


FASTER... BETTER prong a 
LO WER COST with One of our field engineers will be glad to tell 


you how your company can get more arc weld- 


AUTOMATIC WE LDIN( {¢ E . et ing per dollar of cost. Write or wire for infor- 





mation today —there’s no obligation of course. 


CONTROLLED CONTINUOUS 
QUALITY - PRODUCTION 
—_— 


UNA WELDING INC. - 1615 COLLAMER AVE. * CLEVELAND, OHIO 
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eral ubiect Wa Method lor Quality 
Control in Aircraft Spot Welding Mabel 
Ro kwell, general director, re earch grout 


engineers, Lockheed Aircraft Corp., Bur 
bank, Calif., was a featured speaker Che 
technical aspects of the subject were di 
Nathan C. Clark, senior 1 
Lockheed Aircraft Corp 
As a special added feature of the Febru 
ary meeting there was a restricted motion 


cu ed bv 


earch engineer, 


picture, ‘Precision Naval Machinery for 
Victory.’ 


confined to American citizens only 


The showing of this film was 


LOUISVILLE 

Approximately 178 members and friends 
attended the dinner which preceded the 
regular monthly meeting on January 18th 
at the Seelbach Hotel R. E. Fritsch, 
Vice-President of Tube Turns, Inc., acted 
as Master of Ceremonies 

rhe Honorable William H. Harrison, 
President of the Louisville Industrial 
Foundation and Ex-Mayor of Louisville, 
gave a short, entertaining talk which was 
followed by an address by David Arnott, 
President of the A. W. S 

Mr. Arnott’s talk on “Ship Welding’”’ 
was very interesting, as well as instructive 
rhe talk was devoted entirely 
to ‘‘failures”’ been experi 
enced. Mr. Arnott stated that without 
welded construction, the enormous ship ton- 
nage built by American Yards in 1943 
would not have been possible 

Following his talk, Mr. Arnott 
graciously answered the many questions 
asked by the audience 


almost 
which have 


very 


MARYLAND 


The January meeting of the Maryland 
Section was held at the Engineers’ Club in 
Baltimore, on the 21st. Approximately 80 
members and guests attended 

A very interesting talk was given by 
LaMotte Grover, Welding Engineer of the 
Air Reduction Sales Co Mr 
subject was “Procedure Control and De 
tail of Design for Welded Ships and Other 
Large Welded Structures.”’ 


Grover's 


MILWAUKEE 


The Welding Address at the January 
28th meeting of the Milwaukee Section 
was given by H. S. Card of the Formed 


Steel Tube Institute, who spoke on 
‘Formed Steel Tubing in Welded Con- 
struction.”’ Mr. Card’s talk included a 


movie on the process of manufacturing of 
welded tubing and was also illustrated by 
slide 


NEW JERSEY 


Following dinner at the Essex House, 
Newark, the regular monthly meeting was 
held on January 18th. Ninety-two mem- 
bers and guests attended the meeting 
R. J. Pass of Tempil Corp. demonstrated 
temperature indicators by use of Tempil 
sticks. D. A. Watson, Metallizing Engi 
neering Co., exhibited spraying guns and 
several samples of smaller applications of 
metal spraying. 
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NEW JERSEY AND NEW YORK 


One of the most successful welding meet 
New York 


area was held on Friday, January 14th, at 


ings ever conducted in the 


the Hotel Commodore in conjunction with 

the War Production Board Conference 
Approximately 20 technical 

cooperated to make the conference an out 


societies 
tanding success Attendance at dinner 
held in the grand ballroom was approxi 
mately 1500 Eddie Rickenbacker, Presi 
dent of Eastern Air Lines, was the prin 
cipal speaker at dinner. After outlining 
his recent trip to the fighting fronts all 
over the world, he made a special plea for 
understanding and cooperation with our 
ally Russia 

At the conclusion of dinner, the audience 
broke up into smaller groups for the vari 
The Welding Panel 
was conducted under the auspices of the 
New York and New Jersey Sections of the 
AMERICAN WELDING Society and the 
New York Section of the Society of Naval 
About 
150 members and guests attended the 
Welding Panel. The purpose of the panel 
was to aid industries in the New York area 


ous panel sections 


Architects and Marine Engineers 


in their welding, cutting and allied process 
problems. It consisted of a question and 
answer session in which questions were 
received from the floor from the audience 
regarding problems and answers given by 
a capable panel of welding and cutting 
experts fron key industries in the Metro 
politan area 

David Arnott, National President of 
the AMERICAN WELDING SocIetTy, member 
of the Council of the Society of Naval 
Architects and Marine Engineers, and 
Vice-President and Chief Surveyor of the 
American Bureau of Shipping, presided 

Mr. Arnott introduced the 
Section Chairmen 


Society's 
as well as the panel 
members, and outlined the procedure for 
conducting the meeting. 

William Spraragen, Executive Secretary 
of the Welding Research Council and Edi 
tor of THe WELDING JOURNAL, presided 
as Vice-Chairman and addressed the meet 
ing at large on “Welding at War.’’ 

Homer R. Morrison, Union Carbide and 
Carbon Corp., led in the 
Members of the Panel were as follows: 
Aircraft Welding, H. O. Klinke, Republic 
Aviation Corp.; Arc Welding, R. E. Bed 
worth, Westinghouse Electric & Manu 
facturing Co.; Flame Cutting, H. E 
Rockefeller, The Linde Air Products Co 
Low Temperature Brazing, A. M. Setapen, 
Handy & Harman; Metallurgical Aspect 
QO. H. Henry, Brooklyn Polytechnic Insti 
tute; Oxyacetylene Welding, A N 
Kugler, Air Reduction Sales Co.; Pres- 
sure Vessel Welding, K.. L. Walker, Foster 
Wheeler Corp.; Resistance Welding, R.S 
Donald, Thomson-Gibb Electric Welding 
Co.; Shipbuilding, H. W. Northcutt, 

3ethlehem Shipbuilding Division 


discussion 


NEW YORK 


¢ The New York Section held its regular 
monthly meeting on Monday, February 
7th, at the Engineering Societies Building 
Members of the Society of Naval Archi 
tects and Marine Engineers were invited 
to attend this meeting, the subject of 


which was ‘“‘Shipbuilding.’’ Technical 
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Chairman for the evening wa 
son, Assistant Chief Surveyor, 
Bureau of Shipping, New York 
Speaker for the evening was G 
Wolfe, Chief Engineer, Engineer 
Division, Dravo Corp., Wilming 
Mr. Wolfe discussed the import 
welding in the construction of may 
of small and medium-sized wat 
He particularly emphasized the 
line production method which 
pany has developed for the con 
of welding steel floating equipme 
Wolfe’s presentation was illustrat 
a large number of lantern slid 
started with the Dravo Corp 
ments during the 1937 period a1 
tinued to the present-day enlarg 


ties necessary to meet the demar 
posed by war 
At the conclusion of Mr. Wolf: 


the United States Navy motion 
Life and Death of the Hornet 
shown. The evening opened with 
hour question and answer perio 
ducted by H. O. Klinke, Republi 


tion Corp., Farmingdale, L. I 
NORTHERN NEW YORK 
About 80 members and guest 


the January 27th meeting of th 
New York Section held at Hot 


Curler, Schenectady Dinner pt 
the meeting lr. B. Jefferson, E 
The Welding Engineer, spoke on ‘““\ 
in the Postwar World.” Mr. J 


started with present business co 
and narrowed down through labo 
material, et 


ment, , to welding 


NORTHWEST 


F. C. Hasse, General Manager 
Oxweld Railroad Service Co., ¢ 
presented an illustrated talk on “Ra 
Welding” at the January 18th 
held at Coffman Memorial Unior 
versity of Minnesota 


OKLAHOMA CITY 


The February meeting of the Ok! 
City Section was held on the 10th, att 
more Hotel. The speaker of that dat 
Leon C. Bibber, Welding Engineer, ¢ 
gie-Illinois Steel Corp., Pittsburgh, P 
presented in an excellent manner 
ject The Elements of Welded D« 
This is quite a large field and also 
tremely interesting field to designer 
inally schooled for riveted constru 
Mr. Bibber covered quite thoroughl; 
ground which is vitally needed to 


riveted de 


ign with welded desig! 
showed and discussed many of the cot 
design errors which are made in atte 
to apply welding to riveted design 

The use of a Question Box was 
rated with this meeting, and it is be 
that in the future it will prove t 
much benefit to the group as a whi 
well as clearing up some question 
has been troublesome to someone 

In the absence of M. G. Wicker 
Chairman, who was out of town o1 
ness, Howard Simms, Vice-Chairmar 
sided Che meeting was well atten 


spite of adverse weather conditio1 
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1944 


Anaconda “997” repair weld saves | 


A CRACKED SPOKE in one of the main drive 
gears of the 97” reversing sheet rolling mill 
at the National Lead Company Plant in 
Cleveland, Ohio threatened vital war pro- 
duction. It looked like weeks of downtime 
while a replacement gear made the tedious 
journey through pattern shop, foundry and 
machine shop. 

But, in a matter of hours the mill was 
rolling again. A repair weld was made by 


the Neal Welding Company of Cleveland 


TaLct-ae lackoltlaitela Mot m) Colileilel im M-Xole Molin) ololib 


with Anaconda 997 Low-Fuming Rod, and 
without dismantling the machine 

Thanks to Anaconda Welding Rods and 
weld it!” 


has become a war production slogan in in- 


Tobin Bronze*, “Don’t scrap it. 


dustrial plants from coast to coast. Remem- 


ber that before you call the junk man 


THE AMERICAN BRASS COMPANY 


Subsidiary of Anaconda Copper Mining Company 
General Offices: Waterbury 88, Connecticut 


In Canada: Anaconda American Brass Led.. New Toronto, Ont 
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Some of the New Officers, Peoria Section 


Front Row, Left to Right. Kenneth 
lifford Wimmer, and Alfred A. W 
H ar ] | Bal iwin and Lyle Bik b. 


PEORIA 


On Wednesday, January 19th, the P 
oria Section held their annual banquet 
and installation of new officers. The Sex 
tion also had the privilege of hearing R. G 
LeTourneau, President of R. G. LeTour 
neau, Inc. His talk was on welding in the 
past and present, and on his personal view 
points of the future of welding, which 
brought out numerous questions from the 
80 members and guests present. 

The officers and directors for 1944 are 
as follows: Chairman, Walter J. Brooking, 
R. G. LeTourneau, Inc.; Vice-Chairman, 
Alfred A. Wald, Caterpillar Tractor Co.; 
Secretary, Harold Baldwin, R. G. LeTour 
neau, Inc.; Treasurer, John Hanley, A 
Lucas & Sons. 

Executive Committee to serve for 2 
years: Kenneth Jackson, Clifford Wim 
mer and Lyle Bibb 

Directors for l year: L. W.O’ Day, Her 
man Moyer and Edwin Schmidt 

On Wednesday, February 2nd, Wm. J 
Conley, Consulting Engineer, The Lincoln 
Electric Co., addressed the meeting on 
“Weld Joint Design, Selection and Pre 
paration.’”’ He had a fine selection of 
slides and also illustrated joint behavior 
under stress with a polarized light pro 
jector. Approximately 100 members and 
guests were present 


PHILADELPHIA 


At the January meeting of the Phila- 
delphia Section, the members enjoyed an 
interesting talk on ‘‘Thermit Welding’’ by 
J. A. Deppeler, Chief Engineer of the 
Metal & Thermit Corp. Mr. Deppeler 
accompanied his talk with the showing of 
two color motion pictures descriptive of 
the Thermit Welding Process. 

The 200 members present were honored 
by a visit from our new District Vice- 
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President, H. W. Lawson, Chairman of the 
Lehigh Valley Chapter Mr. Lawson was 
ilso our guest at the Executive Commit 
tee meeting and dinner preceding our 
regular meeting 

Che Philadelphia Section is cooperating 
with the Philadelphia Chapter of the 
American Society for Metals in sponsoring 
a course in the Metallurgy of Welding, 
given at Temple University, which started 
on February 28, 1944. The course is using 
Henry & Claussen’s Metallurgy of Welding 
as a text, with prominent metallurgists 
assigned to give lectures on the various 
subjects covered by it These lectures are 
being supplemented by a 15 


) week labora- 
tory course covering everything from the 
use of the metallurgic microscope down to 
practical welding applications. The course 
is designed to accommodate at least 100 
students and a price of $25 is charged 
On Friday, February 4th, the fourth ina 
series of six panel discussions was held at 
the Engineers’ Club. A. B. House, O. C 
Frederick and John Fetcher discussed 
Welding 
Mr. House covered aluminum welding, 
Mr. Frederick, '/s-in. and heavier mild 
steel, and Mr. Fetcher, stainless steel 
Bach man’s talk was limited to about five 
minutes, so as to allow ample time for dis- 
cussion 


various phases of Resistance 


The room was so crowded that 
some of the men had to stand out in the 
hallway, and with the meeting lasting 
over two hours, we are sure that everyone 
went home much better informed than 
he was when he came. These panel dis 
cussions are becoming so popular that it 
will soon be necessary for us to make ar 
rangénents for larger quarters 


PITTSBURGH 


Nearly 150 members and guests at- 
tended the regular meeting of the Pitts- 
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burgh Section, January 19th, to h 
Motte Welding Eng 


Reduction Sales Co. of New York 


Grover, 
1 discussion on “‘Procedure Co 
Details of Design for Welded 


Other Large Welded Structure 





Che discussion covered method 
trol in production and details of 
oI ups, etc to insure sound w 
o avoid serious shrinkage strains 

rtion 

While slid taken from 
vere used to illustrate his disc 
was brought out that the funda: 
principles apply generally to all 
structures In addition to det 
ign, Mr. Grover’s talk covered 
general organization of the worl 
vision, fabrication, welding procs 
quence, flame straightening, et: 
Following the presentation the 


vas opened for discussior 


PUGET SOUND 


The January meeting of 


Sound Section of the AMERICAN W! 
SOCIETY was held at the Gowman 
January 26th The meeting wa 
ittended and was one of the 1 \ 


thusiastic meetings we have had 


son G. A. MacGillivray, Ws 

Sales Manager of Eutectic Weldin; V 
loys Co., gave a slide lecture on k \ 

perature alloy welding The talk 


and created cor 


open forum discu 


Many questions 


sion 


ROCHESTER 


On February 3rd the Rochester 
held a meeting at the University of 
ester. A. C. Weigel, Combustion | V 
neering Co., spoke on ‘‘Manufact 
High Pressure Drum 
Weigel’s talk was very well receiv 


Boiler 


50 members and guests present 


lively discussion followed ay 


SAN FRANCISCO 


Chere were approximately 
bers and guests present at the Ja V 
28th meeting held at the El Jar 
taurant Among the honored gus 
this meeting were Jim Gowing, W 
District Vice-President, Allan R 
the Hawaiian Gas Products Co. of | \ 
lulu, and the newest Sustaining M« \ 
Leo Berner, representing the | 
Hendy Iron Works 

A motion picture entitled Che 
and Death of the Hornet, 
heroic career of the aircraft carrier 
most interesting 

William Aldrich, District Manage 
the Metal & Thermit Corp., addressed t 
group and showed two motion pictu 
illustrating thermit welding on stern ca 
ings of liberty vessels and railroad tract 

Mr. Aldrich’s talk was very interesting 
and the films gave an insight to ther! 
welding heretofore unknown to ma! 
The members and guests were very pl 
with the program 





lepicting 


SYRACUSE 


The February meeting held on 
10th was addressed by R. F. Helmkam; 
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“OVERCOMING DIFFICULTIES AND DANGERS“—he says 


Look, Tojo: How having Recourse to Arc Welding, the production 















of war tools became very simplified for us . . . while their effect really made 


your position “VERY COMPLICATED.” 


And think how in postwar they will make competition ‘“Very Complicated” 


for a great many standpatters in production techniques. 








SSS 


{/ VERY COMPLICATED, PLEASE , VERY COMPLICATED, PLEASE 


i 

. ‘ c . oin requir , ’ late 

Drum shaft bearing .. . Structural joint + 0p nll. ‘ 
yc t lates and straps 
Make pattern .. . —— \ so os 
accurately 

Mould ... ! Drill holes accurately . . : 
Sand-blast Put red-hot rivet in each 
(Cost in rough, $1.05) =" hole | 
Bore... Machine... | Buck up and hammer down rivet head 
Drill holes. y Joint efficiency: 81.3% 





Capacity: 24,390 lbs. per inch 


VERY SIMPLIFIED, THANKS 


Cut strap and drill holes 
Saw piece of tubing .. . 
Arc weld into unit.. . 
Total cost $0.50. 


Only 7/16” plates required 
Bevel edge of plates 
con = 7 Arc weld plates 
— Joint efficiency: 100% 
Capacity: 26,250 lbs. per inch 











VERY COMPLICATED, PLEASE VERY COMPLICATED, PLEASE 


Axle for hay rake 
Make dies 

Forge parts 

Machine to fit ane 
Thread truss rod... 


Connection in 10” steam 


pipe line... * ——— 
Cut and thread ends of ; a 
pipe... {\ 


Assemble with 2 flanges, 





gasket and set of bolts. Assemble by bolting 
Joint requires maintenance. 100% cost for loose-working assembly 
VERY SIMPLIFIED, THANKS VERY SIMPLIFIED, THANKS 









Arc weld bevelled-end YY : ig Cut angle, strap, bar and 
pipe... —_—w a 


rc weld into one unit 
A permanent, leak-proof A - , 
joint. 70% cost for permanent 


assembly. 














‘i 








THE LINCOLN ELECTRIC COMPANY ~+ CLEVELAND 1, OHIO b 


as 
Comerica gredes, nal recou se 


ee 
ARC WELDING 


«ik 
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Lo wi 
ubject of flame cutting 


Phe April 13th meeting will be patterned 
after an “Information Please’’ 
Lith will be the last re 
ing of the year 


program 
May gular meet 


and will be a social affair 


and an opportunity to elect officers an 
make arrangements for the fall progran 
TOLEDO 

The Toledo Section met on Tuesday 
January 1Xth, in the Casino Room of the 
Hotel Secor Commander Richard D 
Schmidtman, Coast Guard Resident In- 
spector at Toledo Shipbuilding Co., read 


a papel 


Welding in 


on “Coast Guard Inspection of 
Shipbuilding.” It 
cally the the 
Guard in ship inspection 

Milton Forman, Welding Engineer at 
foledo Shipbuilding Co., read a paper on 


graphi 


described aims of Coast 


“Welding Sequence in Shipbuilding.”’ His 
paper illustrated the application of a 
proper welding sequence to the Coast 


Guard Ice Breaker Mackinaw with 1°/s-in 
shell plating 

On Zist, at 
Hotel Secor, an interesting program was 
arranged which included the following 
Lt. Raphael S. Florek gave an interesting 
talk on “Ordnance Inspection and Con 
version and Substitution."’ After this 
talk, a very interesting War Department 
film was shown on ‘“‘Conversion and Sub 
stitution.” 


Tuesday, December the 


WASHINGTON, D. C. 


The January meeting of the Washington 
Section of the A.W.S. was addressed by 
John H. Deppeler, past national president 
and one of the founders of the Welding 
Society. C. E. Jackson, who was re 
cently elected vice-chairman of the D. C 
chapter to succeed B. J. Brugge, acted as 
chairman of the meeting. 

Mr. Deppeler, chief engineer of Metal 
& Thermit Corp., discussed the chemistry 
and mechanics of thermit welding and 
with the aid of slides accented many of 
the pertinent facts. The chemical reac- 
tions involved in reducing oxides of iron, 
manganese, chromium, tungsten, vana- 
dium, titanium, nickel, molybdenum, sili 
con, boron and cobalt in the crucible, the 
lining of the crucible, molding, properties 
of thermit welds and applications of the 
art were some of the high points of the 
speakers’ talk 

Mr. Deppeler showed the complete ther- 
mit welding process by the use of color 
films. One, ‘“Thermit Welding of Stern 
Frames of Cargo Ships,’ pictured the 
joining of large cast steel sections to make 
a solid one-piece weld-cast frame. Dur- 
ing the process the steps were shown in de- 
tail; flame cutting the edges to be welded, 
fitting up, construction of the wax pat- 
tern, building the mold, drying out, setting 
up the crucible, melting the thermit, cast- 
ing the steel, and finally, after knocking 
off the mold, trimming up the weld. The 
finished stern frame was then shown being 
set in place. 

The second color film showed the ther- 
mit welding of rail track to form a continu- 
ous track through the Moffat Tunnel of 
the Denver Rio Grande Railroad. The 
engths of rail were welded outside the 
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tunnel in LOOO-ft. lengths and pulled into 
the tunnel for final assembling Phe 
long lengths were welded together the 
ame way the short pieces were. The ad 
vantages of thermit welding were obviou 
irom the films. The joints were shown to 
be stronger than the cast parts joined, 
skilled labor was not necessary, the 
welded regions were free of internal 


strains and the process is relatively simple 


Another film of unusual interest ‘‘Bap 
tism ofl 


Fire’’ was presented at the meet 


ing This picture made by the Army 
Signal Corps showed three particular me: 
and their company sent into combat for 
their first taste of actual battle The 


horrors of the fight were brutally unreeled 
and the audience was 
A jolly g 


meeting with the 


tense with deep in 
‘t-together followed the 


serving of refreshments 


terest 


to guests and members 


WESTERN MASSACHUSETTS 


The January meeting was held in the 


Holyoke Trade School at 8:00 P.M. on 
Monday, January 24, 1944. In opening 
the meeting the chairman, Mr. Emery 
greeted 53 members and guests in attend 
ance 

Announcement was made of a visit 


from F. C. Fyke, District chairman of the 
New York-New England District on 
February 28th, the date of our February 
meeting. In an appeal to boost member 
ship thereby making the section a better 
functioning group, it was noted that five 
new memberships were 
this meeting 
Continuing to the technical session, Mr 
Emery introduced W. J. Conley, consult- 
ing engineer to The Lincoln Electric Co 
of Cleveland, Ohio. Illustrating his talk 
with numerous slides, Mr. Conley gave a 
65-min. dissertation on the ‘‘Use and 
Application of the Shielded Arc Com- 
paring the manual arc to a precision tool, 
Mr 


pects 


received during 


Conley discussed the important as 

of getting the out of the 
shielded arc. With stress on the fact that 
the postwar industry will challenge the 
ingenuity of welding technicians even to a 
greater extent than realized to date, Mr 
Conley showed several facts and figures 
where welding has and will surpass other 
methods of fabrication 

A lively question period followed the 
talk, after which Mr. Emery expressed 
the appreciation of the section to. Mr 
Conley for this fine talk. 

As an added feature the talking movie 
“To Each Other’’ was shown through the 
courtesy of the United States Steel Co. 
With some extremely interesting views of 
modern applications of steel to the war 
effort, the picture was an enjoyable addi 
tion to an already successful evening 


most 


WICHITA 


The January meeting of AMERICAN 
WELDING Society, was held January 6th 
at the Allis Hotel. Twelve members and 
guests were present for the informal dinner 


at6°P.M. The business meeting began at 


8:00 P.M. in the Empire Room of the 
Allis Hotel. 

The speaker was G. N. Sieger of the 
S-M-S Corp., Detroit. He gave a very 
entertaining and interesting lecture and 
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or re 


ing 


Mr. Sieger also explained th: 


of the AMERICAN WELDING Soc! 
vhat they expect to accompli 
Chairman of the Membership A 
Committee and is well qualified 1 
this subject 
About 80 members and g¢ 
present 
YORK-CENTRAL PENNSYLVANIA 
Che January 12th meeting 


Engineering Society of York |] 
had as guest speaker, T. H. Humb 
who spoke on “Are Welding Elect; 


lypes, Specifications and | 

rhe February meeting held on 
was addressed by A Kugler 
Reduction Sales Co., who spok 
ind Welding Fixtures 
YOUNGSTOWN 

rhe January meeting of the jJ 
town Section was held on the 121 
Odd Fellows Hall, with an attenda 
160 members and guests Phe 


Hugo W. Hiemke, 
reau of Ships, gave a very inter: 
on the 


Engineer, of 


During the talk there was a form of 

tions, answers and general discussio 

the general procedure, methods a 

tions on marine welding of which th 

a very active participation by a 

portion of the attending member: 
The 


each meeting several short film sectio: 


‘ 


Youngstown Section are usi 


current interest relating either to war a 


tion or general production in conne: 
with the war effort 


Inspection of Welding of Shi 


RESISTANCE WELDING EQUIPMENT 


The War Production Board annouw 


Feb. 16th that Limitation Order | 


had been amended to require the filing of 
WPB-1319 as the authorized form for the 


delivery of resistance welding equipm 
Formerly WPB Form 
to obtain 


O77 fr 


2752 had to be 
authorization for 
this type of equipment. 


deliver 


MALLORY AWARD 


P. R. Mallory & Co., Inc., Indianap: 
Ind., manufacturers of electroni 
metallurgical products, has been gra 
a fourth renewal of the Army-Navy 


fil 


Production Award for meritorious servi: 


on the production front. Mallory 
among the first plants to receive 
original ‘“‘E”’ and the award of four 
testifies to the maintenance of the « 
pany’s outstanding production recor 

Addition of the coveted fourth star 
the Mallory Army-Navy ‘‘E”’ flag 
accompanied by the following cita 
from Admiral C. C. Bloch, Chairma: 
the Navy Board for Production Awa 

“The men and women of your p 
have continued maintain the 
standards they set for themselves w 
they were originally awarded the Ar 
Navy ‘E’. They may well be proud 
their achievement 


to 





\“ 
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h \YOU CAN DEPEND 
_\ ON THE UNTIRING HELP OF 


WHY UNITED TUBES 
GIVE LONG SERVICE 


1. “Heavy duty"’ quality is emphasized in 
all component parts. 

2. Extra care enters into all manufacturing 
and inspection steps. 

3. The protruded filament surface is 
mounted on a vertical plane. This affords 
greater emitting area. 

4. The large cylindrical member shields the 
filament adequately, and permits proper 
thermal radiation for extended service life. 





UNITE 


TUBES 


Resistance welding is one application of the vacuum tube 
which demands not only the maximum degree of sustained 
thermal radiation, but great mechanical ruggedness. It’s 
no job for a tube with a delicate constitution. 

UNITED Tubes deliver the utmost, in both electronic 
efficiency and endurance. They stand up in long periods 
of service, under continuous vibration and shock. These 
tougher tubes are the preference of more and more welding 
engineers. 

Engineers who are “from Missouri” are invited to prove 
every UNITED claim for themselves ... under the most 
exacting working conditions. Next time you need tubes, 
put UNITED Tubes to the test. Let the comparison tell 
its own story. 


Our local jobber in your city can obtain UNITED 
972-A's for you on properly rated orders placed 
reasonably in advance of your actual needs. Order 
now—or write us direct. 


UNITED ELECTRONICS COMPANY 
NEWARK 2, NEW JERSEY 





List 


BOSTON 


Lynch, Paul F. (C), 52 
Edgewood 5, R. I. 


Bartlett Ave., 


CANADA 


Williams, Leonard W. (8B), Inspection 
joard of United Kingdom and Canada, 
306 Pigott Bldg., Hamilton, Ont., 
Canada. 


CHICAGO 


Andree, Nicholas A. (B), 6771 Talcott Rd., 
Chicago 31, Ill 

Jonak, John H. (B), 1149 N. Massoit Ave., 
Chicago, Ill 


CANTON 


Minser, James H. (C 
Dayton 9, Ohio 


- 412 Corona Ave ’ 


Ratliff, Orval S. (C), 336 West 4th St., 
Ashland, Ohio. 
CLEVELAND 


o Euclid Road 
Chardon Rd., 


Fairbanks, J. M. (B), c 
Machinery Co., 1361 
Cleveland, Ohio. 

Pope, C. Carver (B), Glascote Produ 
Inc., 20900 St. Clair Ave., Euclid P. O., 
Cleveland, Ohio 


COLUMBUS 
De Lille, W. C. (B), 772 Marion Rd., 


Columbus 7, Ohio 

Holt, James D. (B), 857 
Columbus 8, Ohio 

Hull, D. J. (C), 1472 
Columbus 3, Ohio. 

Lane, Norman (B), Industrial Welding 
Co., 114'/, Second St., Marietta, Ohio 

Sonner, Glen E. (C), 12183 West Toun 
St., Columbus, Ohio 

Snyder, Wm. F. (B), 351 W. 3rd Ave., 
Columbus 1, Ohio. 


King Ave., 


Brentnell Ave 


DETROIT 


Benedict, Chester J. (C), 
Ferndale 20, Mich 
Bisel, Glenn E. (C), 
Detroit 19, Mich 
Blum, Harry M. (B), 1976 Brighton Ave., 

Detroit, Mich 
Bortman, Walter J. (B), Budd Wheel Co., 


564 Spencer, 


18659 Mansfield, 


12141 Charlevoix Ave., Detroit 14, 
Mich 
Dittrich, Donald A. (B), Silver Lake, 


South Lyon, Mich 

Dyer, Daniel P., Jr.(B), Budd Wheel Co., 
12141 Charlevoix Ave., Detroit 14, 
Mich 

Elgert, Henry (B), 3130 S 
Ave., Detroit 25, Mich. 

Ellis, Fred M. (B), 17140 Shaftsbury Rd., 
Detroit 19, Mich 

Eminger, Richard (C), 
Detroit 3, Mich 


Greyfriars 


20525 Andover, 


of New Members 


January 1 to January 31, 1944 


Fleming, Jack W. (B), 
Ave., Detroit 4, Mich. 

Fowler, Edward P. (B), 4050 Larchmont, 
Detroit 4, Mich. 

Gardynik, Martin, Jr. (B), 9582 Long 
acre, Detroit 27, Mich 

Judd, Haney L. (B), 12724 
troit, Mich 

King, Arnold V. (B), 
Detroit 10, Mich. 

King, Jack C. (C), 8200 Epworth, Apt. 24, 
Detroit, Mich 


13966 Mendata 


Freud, De 


5684 St. Hedwig, 


Kline, Kenneth W. (B), 7550 Huron, 
R. R. 4, Dearborn, Mich 

Mitchell, Coy F. (B), 4846 Williams, 
Detroit, Mich 

Moore, W. N. (B), Westinghouse Elec. & 
Mfg. Co., 5757 Trumbull Ave., Detroit 
8, Mich 


Oberly, John F. (C), 8251 
Detroit 4, Mich 

Picha, Thomas G. (B), 27640 Joy Rd, 
Garden City, Mich. 

Pomorski, Leo J., Jr. (B), 3382 E 
Detroit 11, Mich 

Redford, James J. (C 
Dearborn, Mich 

Rolando, Joseph (B), 18633 Pr 
Melvindale, Mich 

Schroeder, Harold I. (C), 1431 
Lincoln Park, Mich 

Seymour, Richard (C), R. F. D. 3, Utica, 
Mich 

Shwayder, Ben H. (B), Shwayder Bros 
Inc., 4270 High St., Ecorse, Detroit 18, 
Mich 

Shwayder, King D. (B), 


Northlawn, 


Palmer, 
5665 Calhoun, 
ospect Ave., 


Cleveland, 


Shwayder Bros 


Inc., 4270 High St., Ecorse, Detroit 18, 
Mich 
Sinkiewicz, Anthony (B), 3361 South 


Beatrice, Detroit 25, Mich 

Staggs, Russell W. (B), 8551 
Detroit 4, Mich. 

Utley, James E. (B), 1742 Trumbull Ave., 
Detroit, Mich 

Vinet, George (B), Owens Welding Co., 
309 Orleans, Detroit, Mich. 

Ward, Hubert (B), 9000 Evergreen, De- 
troit, Mich. 

Watts, Robert C. (B), 
Birmingham, Mich 
Wheeler, Roscoe M. (C), 2115 Mountain 

Ave., Flint, Mich 
Williams, Fred E. (C), Buick Motor Div., 
Wks. Engrg., Dept. 25, Flint, Mich. 
Williams, Samuel (B), 12075 Wilshire, 
Detroit 5, Mich 


Westfield, 


Ruffner, 


1555 


INDIANA 


Jenkins, Roy L. (C), 270 N. Bellview P1., 
Indianapolis, Ind 
Mohr, Lloyd K. (C), 
Indianapolis, Ind 
Wood, Arthur F. (B), 


Indianapolis 1, Ind 


1426 Sheffield St., 


3719 Hillside Ave., 


LOS ANGELES 


Bechtle, Joseph F. (B), Standard Steel 
Corp., 5001 S. Boyle Ave., Los Angeles 
Calif 

Bickley, Sam (C), 
812 Mateo St 


Lincoln Electric Co., 
, Los Angeles, Calif 
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Carr, E. M. (C 1591 Cardiff Avy: 
Angeles 36, Calif 

Delaney, Bruce (C), 350 Thi: 
Laguna Beach, Calif 

Dixon, Walter J. (B), 649 South Bur 
Los Angeles 35, Calif 

Evans, James K. (C), 24A Corona 
Beach, Calif 

Fleming, Roy J. (C), 
Inglewood, Calif 

Humbert, Chester W. (B), 2517 
Ave., Redondo, Calif 

Johnson, George A. (C), Wester 
& Steel Co., 5717 Santa Fe Avy 
non, Calif 

Kirkendall, E. M. (B), Tech.-W 
52 E. Palm, Burbank, Calif 

Livingston, Willard E. (C), 2128 Wit 
Ct., Banning Homes, San Pedr 

McCrillis, Lieut. J. A. (C), « 

Pipe & Steel Co., 5717 Santa | 
Los Angel 11, Calif. 

Miller, Clay W. (C), Signal Hill S 
Welding, 1207 E. Hill St., Long 
Calif 

Mitchell, Joseph E. (C), 123 Ws 
Pl., Los Angeles, Calif 

Ritko, Harold L. (C), 1836 Do 
San Pedro, Calif 

Silverman, Woodrow (B), En 
& Equip. Co., ¢ 
South Alemeda St., Los Angele 

Smith, Frank B. (C), 4140 Arlingt: 
Los Angeles 43, Calif 

Smith, William R. (C), Lincoln 
Co., 812 Mateo St., Los At 


724 Myrtk 


, 


o Structural S 








Calif 

Taylor, Roland H. (B), Industria 
ment Co., 4441 Santa Fe Avi 
Angeles, Calif 


LEHIGH VALLEY 


Henning, Ammon (C), Taylor-W! 
Iron & Steel Co., Easton, Pa 

Lord, B. Brevard (B), 507 Penn 
Wernersville, Pa 


LOUISVILLE 


Haun, George F. (C), Box 25, West P 
Ky 

Lloyd, Vivian A. (C), 
Louisville, Ky 

Richert, L. G. (C 
ville gs Ky 

Ulrich, AV/MS. 2nd CL. James L. 
Navy 720, F. P. O. New York, N. ‘ 


2324 So. 6tl 


, 5021 So ird St Le 


MARYLAND 


Adams, Edward (C), 5574 Ashbourne 
Hale thorpe . Md 

Gore, J. W. (B), 3707 
Baltimore, Md 

Justis, Hugh D. (C), 
faltimore 18, Md 

Machen, Raymond S. (C), 
Ave., Baltimore 31, Md 

Small, Joseph W., 3rd (B), Amer 
Bridge Co., 601 Mercantile Trust Bl 
Jaltimore 2, Md 

Stratton, Wm. C. (C), Creek Beech: 
Powder Mill Rd., Hyottsville, M« 


Woodbine 
2785 The Alar 


1400 Ea 

















sci:AKY HAS A MACHINE FOR YOUR LIGHT Lou 
GAUGE FERROUS WELDING PROBLEM ... 1. 


~ } 


Wherever Consistent, High Shear Value 


Spot Welds are ESSENTIAL 


























‘ SPECIAL 
k KVA THROAT WELDING SPEED MAX. PRES 
= TYPE FEATURES MATERIALS 
= RATIN TH ° 
G DEP RANGE $/M- THK. 90% AIR (SEE BELOW) 
rd PMCO.1-11 ” Monel Metals, Mild, corrosion- 
PRESS TYPE “ a Sa0..038 180 - .032 2600 : resisting zinc-coated steels 
PMCO.1-12 ” Same as PMCO.1-11 plus: ordi- 
4 ' -.1 ° 
PRESS TYPE as ’ eae. tas 0e8 - B58 ane 46 nary black & high tensile steels 
Same as PMCO.1-12 plus: some 
ieee 60 24” .020-.125 180 - .032 2600 3,4,5,6 air-hardening & chrome-molyb- 
PRESS denum steels 
| 
| PMCR.1-3 ” S PMCO.1-11 plus: Pickled 
| 60 24 .020-.090 180 - .032 2600 1 ame as P 
ROCKER ARM Steels 
P-1-R 
PORTABLE 90 . .020-.080 . ° 1 Same as PMCR.1-3 
PMCO.2 " 
PRESS TYPE 190 34 .032-.250 80 - .064 4000 2, 4, 6,7 
SAME AS 
” PMCO.1-13 
aan tone 190 34 032-.250 BO - .064 4000 3, 4,5,6,7 
PMM.2-1 700 34” 020-.064 400 - .040 2140 } Monel metals, low carbon & cor- 
SEAM WELDER rosion resisting steels 


























~ 
co 





Lf . ig : \ 
H | 
t t inn — ] 
I | | 
~ A ae CDRA ye tt ty ~ a —_ ° ° 
hs = he _ hese a.c. machines are specifically designed for the weld- 
ing of light gauge steels. They deliver the high pressure and 
1. WELDING CURRENT ONLY 2. PREHEATING AND WELDING CURRENT : 3 
precise currents necessary in welding structures subject to 
j stresses and vibration. Wherever high quality welds and fast, 


__paasune 
: 
! 
fasuee 
‘ 


P 
i dependable operation is the requirement, you will find a 
J] iy \ Sciaky welder to solve your problem. 

3. PREHEATING, WELDING AND 


ANNEALING CURRENT 4. VARIABLE PRESSURE 





a 


perns. 
x 


5. ADJUSTABLE QUENCH TIME 6. CURRENT DIVIDER 














| 7. ENERGY COMPENSATOR 


SSseciaky SSros. 


Manvtacturers of ao Complete Line of 
AC and DC Electric Resistance Welding Machines 


4915 W. 67th Street, Chicago, 38, Illinois 
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MILWAUKEE 


Sanftheil, Gus ((¢ 7419 
Kenosha, Wis 


MOBILE 


Bernstein, Robert (C), 711 —-i3th S 
Pascagoula, Miss 

Faulkner, B. W. 
Chickasaw, Ala 

Ratcliff, Clifford (B), 206 Mohawk St 
Mobile, Ala 

Walker, Arnold (B), c/o F. B. Walker & 


Sons, Pascagoula, Miss 


B), 31 Southern St 


NEW JERSEY 


Alexander, Harland E., Sr. (C 13¢ 
Orient Ave., Jersey City, N. J 

Kreisel, Otto (C), 59 Elmwood Terrace 
Irvington, N. J 

Polovitch, Michael (C), 2% 
race, Linden, N. J 

Riel, Charles T. (C), 57 
Cliffside Pk., N. J 


Wilson Tet 


Shaler Ave 


NEW YORK 


Brown, Harold I. (C), c/o Kraus, 109 
20-—71st Rd., Forest Hills, L.I., N. ¥ 

Esposito, Henry (C), 116 Tyrconnell St 
Massapequa, N. Y 

Ferris, Harold C. (C), Dover Plain 
Dutchess Co., N. Y 

Galvin, Patrick J. (C), 159-55 —-102nd 
St., Howard Beach 14, L. 1., N. ¥ 

Heymann, Harry (C 
Brooklyn 30, N. Y 

Isenberg, James D. (C), 34-05 -28th 
Ave., Astoria, L. I., N. Y 

Jacoby, Joseph A. W. (C), Rockland Gas 
Co., Inc., 40 Lawrence St., Spring 
Valley, N. Y 

Migge, William P. (C), 75 Maine Ave 
Rockville Center, L. L., N. Y 


, 682 Ocean Pkway 


NORTHWEST 


Bass, J. P. (C), 95 Malcolm S. E., Minn 
apolis 14, Minn 

Berry, Paul (C), 4133 Humboldt No., 
Minneapolis, Minn 

Krueger, Edward G. (B), 6309 Went 
worth Ave., So., Minneapolis 9, Minn 

Kruger, Erwin J. (8B), 975 Seminole Ave, 
St. Paul 7, Minn 

Nelson, Alvin C. (B), 
St. Paul 4, Minn 

Sullivan, H. E. (C), 3251—35th Ave., So 
Minneapolis, Minn 


1178 Thomas Ave 


PEARL HARBOR 


Adams, Merle L. (C), 301 
Housing, Honolulu, T. H 

Berger, Emile F. (C), 1207 Peterson Lane, 
Honolulu, T. H 

Buckles, Ralph P. (C), 500—16th St 
Navy Housing, Honolulu 62, T. H 

Card, Robert E. (C), 320 Lewers Rd 
Honolulu, T. H 

Caroli, J. P. (C), c/o Shop 26, Navy Yard, 
Pearl Harbor, T. H 

Champagne, Armand J. (C), A-8-555 
Main St., Honolulu, T. H 

Contrades, John, Jr. (C), 490 Airport Rd, 
Honolulu, T. H 

Di Tella, Angelo A. (C), 2205 Waikolu 
Way, Honolulu 20, T. H 

Duvall, William E. (C), P-4 733-—18th 
St., Navy Cantonment, Honolulu, T. H 

Ellenberger, Kenneth E. (C), 309 A 
South Vineyard St., Honolulu 39, T. H 

Ennis, Edward A. (C), 1120 D Koko Head 
Ave., Honolulu, T. H 


6th St., Navy 
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Faith, Earl N. (C 
lulu 37, T. H 

Funk, Roy A., Jr. ((€ 315 Ohua Ave 
Honolulu, ! H 

Guildig, Armund A. (( 2421 Ala Wa 
Blvd., Honolulu, T. P 

Hanna, George H. (C 
St., Honolulu, T. H 

Henry, Harold H. (C), C-1-504 
st., C.H. A. 3, Honolulu 62, T. H 

Hill, Woodrow K. (C), Welding Eng., 
Shop Supt. Office, Pearl Harbor, Hono 
lulu, T. H 

Ingram, Charles C. (C 513 
N. H., Honolulu, T. H 

Jarvis, Willie E. (C), 624 Kapahulu Ave., 
Honolulu, T. H 

La Francesca, Dick (C), 2490 Kalakaua 
Ave., Honolulu 30, T. H 

Lane, Rupert O. (C), 3011 Makini St 
Honolulu, T. H 

Lauenborg, Howard A. (C), 81 
Honolulu, T. H 

Mills, George E. (C), 913-—Sth Ave., 
Honolulu 47, T. H 

Morgado, Arnold (C)}, 2111 
St., Honolulu, T. H 

Morgareidge, Dea S. (C), 247-C Beach- 
walk, Honolulu, T. H 

Noftsinger, R. J. (C), c/o Shop 26, Navy 
Yard, Pearl Harbor, T. H 

Ontai, Halley (C), 2116 Aulii St., Hono 
lulu, T. H 

Petitt, James R. (C), P. O. Box 203, 
C.H. A. 3, Honolulu 1, T. H 

Pozenel, Joseph, Jr. (C), B15 Room 
C. H. A. 3, Honolulu, T. H 

Preda, C. C. (C), 1929-A Wilder Avi 
Honolulu 24, T. H 

Price, Howard W. (C), 3454-B 
Ave., Honolulu 32, T. H 

Rowan, George C. (C), 4211 
Ave., Honolulu, T. H 

Shanley, Howard J. (C), c/o Shop 26, 
Navy Yard, Pearl Harbor, T. H 

Snodgrass, Ralph W. (B), 1317-B 7th 
Ave., Honolulu, T. H 

Studinger, Adam A. (B), c/o Shop 26, 
Navy Yard, Pearl Harbor, T. H 

Thomas, Wm. J. (C), 438 B. Niu St., 
Honolulu, T. H 

Tillman, John R. (C), 4586 Aukai Ave 
Honolulu, T. H 

Vierra, Edward B. (( 
St., Honolulu, T. H 

Ward, Florn A. (C), | 


20 Lewers St., Hono 


D-Makiki 


\7th 


Sth St 


1 Lunalilo, 


North King 


Pahoa 


K ipahula 


3123 Kannasa 


S. Navy Canton 


ment, Building 20, Room 13, Hono 
lulu 6, T. H 
Watson, James E. (C), 1210) Palolo Ave., 


Honolulu, T. H 


PHILADELPHIA 


Arndt, Harold W. (C), 612 Woodcrest 
Ave P Ardmore, Pa 

Barnes, A. Wayne (C Belmont Iron 
Wks., 2215 Washington Ave., Phila 
delphia 46, Pa 

Becker, Karl H. (C), 47 EF 
Philadelphia 20, Pa 

Brew, W. Robert (C); 20) Beloit Av 
Audubon, N. J 

Cass, Boyd E. (C), Mayfair House, Lin 
coln & Johnson Drs., Philadelphia, Pa 

Dietrich, G. Alfred (C), 476 Roxborough 
Ave., Roxboro, Philadelphia 28, Pa 

Ehly, Walter S. (C), Belmont Iron Wk 
22nd & Washington Ave., Philadelphia 
$f}, Pa 

Erb, Lester D. (C 
«Erlton, N. J 

Freebairn, Robert V. (¢ 
St., Philadelphia, Pa 

Gale, Smith C. (C), 102 Carlisle Rd., 
Audubon, N. ] 

Hendricks, W. E. (C), Belmont Iron Wks., 
22nd & Washington Ave., Philadelphia 
16, Pa 


Vankirk St 


8 Rhode Island Ave 


7025 Gillespi 
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Hill, J. Howard (¢ 957 A 
Eddystone, Pa 

Letherbury, John B. (C), 7028 
Rd., Philadelphia 38, Pa 

Lightfoot, Roy Clifford (C), 24 
ford St., Philadelphia, Pa 

Makim, Robert S. (C), 1517 s 
ley St., Philadelphia, Pa 

Messick, Howard R. (C), Bel: 
Wks., 2215 Washington Av 
delphia 46, Pa 

Michaelson, Irvin (B), 7113 | 
Philadelphia 19, Pa 

Miles, Herman (C 
Eddystone, Pa 

Morris, L. S. (C), 708—1l4th Ay 
pect Pk., Pa 

Quinn, John J. (C), Belmont I: 
2215 Washington Ave., Phil 
46, Pa 

Ribbenhouse, Edwin M. (( 
St., Philadelphia 29, Pa 

Samans, Walter (B), Sun Oil 
Walnut St., Philadelphia, Pa 

Seiffert, Robert E. (C), 31 City 
Bala-Cynwyd, Pa 

Stahl, Harry H. (C), c/o Belmo 
Wks., 2215 Washington Ave 
delphia 46, Pa 


1314 E 


Whitcomb, Frank S. (C), 243 
Ave., Philadelphia, Pa 
PITTSBURGH 


Pirkola, S. C. (C), Apt 
Village, Vanport, Pa 
Montgomery, Paul J. (C), 141 


Huntingdon, Pa 


PUGET SOUND or 
Brown, W. C. (B), 3059 South 1 we 
Seattle, Wash — 
Caldwell, William C. (B), Rt. 1, ss He 
Spanaway, Wash c 
Downing, J. P. (C), 2112—13th Av del 
Seattlh P Wash 
Long, Victor R. (B), 1328 No. 2 up 
Seattle, Wash 
Offmer, W. W. (I lf un 
Seat tl Wash fin 
ROCHESTER 
Campbell, E. S. (C), | 5. ¢ Cas 
Welding Wk 6 East Ave., ¢ at 
N.Y 
du 
ST. LOUIS in 
lit 


Sutter, Oscar G. (C), St. Li 
Water Co., Route 25, Che 


SAN FRANCISCO 


Berner, Leo (A), Joshua Hendy I: 
Hendy Ave., Sunnyvale, Calil 

Froines, William B. (C), 140% 
St., Berkeley, Calif 

Sykes, Lieut. John J. (( 
Stockton Shipbldg. Co., Stockt 


i 
Tarbox, Donald T. (C), U.S 

docks, c/o Shop 26, Hunter 
Francisco, Calif 


Wright, Richard H. (C 


| Santa Rosa, Calif 


SOUTH TEXAS 


Callahan, V. L. (B), Internatio 
erals & Chem. Co., Magne 
30x 1163, Austin, Tex 

Crim, George Lee (( P. O 
Port Arthur, Tex 


MAR 


























Here’s another job 





where welding saves 


valuable time and 
material... with 


You can salvage defective brass 
or bronze castings ... by arc- 
welding without high preheat... 


Here is a practical, tested method for avoiding the 
delay and loss which results when a defect shows 
up in a brass or bronze casting — after remaining 
undiscovered, many times, right up to the stage of 
finish-machining. 

With Ampco-Trode 10, you can reclaim your 
casting. Without the risk of high preheat, you get 
a repair comparable with the base metal in strength 
ductility, and hardness — and closely matching it 
in color. Small pieces and light sections require 
little preheat — the heaviest jobs not over 500°. 

Free data sheet gives complete instructions. 


Write for it today. W-73 


Reg. U.S 
Pat. Off 


Ampco Metal 


Inc. 
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5 grades of Ampco-Trode 
coated aluminum bronze 
welding electrodes.... 


for metallic-arc, carbon-arc, 
or gas welding 


Ampco-Trode 10 

Gray Coating — Blue Tip 
General-purpose bronze welding rod 
for welding dissimilar metals, manga- 
nese bronze castings, brass sheets and 
plates, etc. 


Ampco-Trode 16 

Groy Coating — Red Tip 
Ampco-Trode 18 

Gray Cooting — Block Tip 


For high-tensile welds requiring good 
ductility and subject to severe condi- 
tions of wear or corrosion, 


Ampco-Trode 20 

Gray Coating — Green Tip 
Ampco-Trode 21 

Gray Coating — White Tip 
For bearing conditions of unusual wear 
under bearing pressures. 


Consult your electrode supplier. Data sheet 
sent free. Tear out and mail the coupon. 


AMPCO METAL, INC., Dept. W J-3» Milwaukee 4 


Please send Engineering Data Sheet No, 107 


— also Ampco-Trode 10 Bulletin, 


Position 


Company 


Address 


( ) State 













WASHINGTON, D. C. 


Davies, Robert H. (B), Lincoln Electric 
Co., 410 Hill Bldg., Washington, D. C 
Waterman, George W. (C), Code 692, 
Bureau of Ships, Navy Dept., Wash 

ngton 25, D. C 


WESTERN MASS 


Allan, Alexander (C), 
Springfield, Mass 
Fordyce, Henry (C), 25 Gilman St 

Holyoke, Ma 


284 Wilbraham Rd 


WICHITA 


Gehan, Glenn A. (C), 4655 E. Fees Avi 
Wichita 10, Kan 


Hanshaw, F. R. (B 
4, Wichita, Kan 
Knapp, L. R. (B), 
Wks., Claflin, Kan 
Smith, Howard A. (B), 3125 Carmen Dr 
Wichita 6, Kan 


Beech Aircraft, R. R 


Sunflower Welding 


YOUNGSTOWN 


Buffenmyer, I. T. (B), Penna. Water & 
Power Co., Holtwood, Pa 

Flickinger, J. Paul (C), R. D McClure 
Pa 

Kasmark, Joseph V. (C 5 N. Grand 
St., Lewiston, Pa 

NOT IN SECTIONS 
Coté, Narcisse J. (C), 217 Alf: : 


siddeford, Mi 


Members Reclassified 


During Month of January 


BOSTON 


Jackson, Walter P. (from D to C 
Howard St., Revere, Mass 


McLellan, David S. (from D to C). 36 


Winchester St., Brookline, Mas 


Neidick, Albert (from D to C), 2 River 
side Dr., No Reading, Mass 
CHICAGO 
Casserly, William J. (from D to C), 7344 


So. Paulina St., Chicago, III 


CONNECTICUT 


McCarthy, Erwin H. (from D to C), 437 


Kerema Ave 


, Devon, Conn 


LOUISIANA 
Woolman, E. G. (from D to ¢ 
Maplewood, Sulphur, La 
MILWAUKEE 
Loebel, Maurice G. (from D to ¢ 
5. Pearl St., Milwaukee, Wi 
NEW JERSEY 
Comandatore, Joseph (from D to ( 


Division Welding Co., 154 Bro 
Jersey City, N. J 


Hoydich, Nicholas D ( 
Brenner St., Newark, N. ] 
Lantz, Eric (from D to ¢ f 1 Ave 


Leonia, N. J 


NEW YORK 


Brady, Henry P. (from D to C), 35 
146th St., So. Ozone Park, L. 1., N. Y 


Suber, Ralph C. (from D to C), 16 Park 


Ave., Beacon, N. Y 
Halonie, Victor S. (from D to ¢ 
Paul, Minn 


Station, St 
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Nash, James E. (from D to (¢ 
Blaisdell Ave., Minneapolis, Minn. 
PEARL HARBOR 
Woodling, David E. (from ¢ » I 448-] 


Namahana St., Waikiki, Honolulu 37 


r. H 
PHILADELPHIA 
Kuehner, Martin R. (from D to (¢ 12 
KE. Tudor St., Philadelphia, Pa 


PUGET SOUND 


from D to C), 204 So 


Voss, Joe E 
| 1 | 
1 aco! if Wa 


SOUTH TEXAS 
Eberle, Frank, Jr. (from D to C 


Bryan, Housto 


SYRACUSE 


Bennett 
rado 


a os iro lI) to ¢ OS Id 


~~ SVvra 


YORK-CENTRAL PENNA 


Barr, Robert (from D to C), Box 


Downington, Pa 

Heisey, Paul B. (from D to ¢ R. D 
Pa Ree ie D 
Mlizabethtown, Pa 


NOT IN SECTIONS 


Gibbs, Arthur E. (from D to C), 3724.N. I 
2ist Av Portland 12, Ore 

Curls, Aaron Barnard (from C to B), 
Food Machinery Corp., Lakeland, Fla 

Zagata, Walter, Sgt. (32766281) (from D 
to ¢ Service Battery, 303 Field Art, 
\. P. O. 445, Fort Leonard Wood, Mo 


THE WELDING JOURNAL 


Dickson, Raymond E. (C), 4s; 
St . Portland, Me 

Duffy, Wm. J., S./Sgt. (¢ 
A P ) 713, c/o Post 
Francisco, Calif 

Kenniston, Fred R. (C), 26 Far: 
Cape Elizabeth 7, Me 

Lacy, D. B. (B), c/o ACI 
Rocky Mount, N. C 

Lefebure, Joseph C. (C), 
Ave., South Portland, M« 

Lines, Robert Frederick (B), | 
Rd., Mitcham, Surrey, Engla 

Skipper, Charles Wilburn, Sr 
East 54th St., Jacksonville ¢ 

Smith, Paul R. (C), 13 M 
Portland, M« 

Vanderhorst, Paul M. 
St., Norfolk 8, Va 

Young, Carl (C 
Furnace Co., 500 Roc! 
mazoo Mi h 


Kal ima 


OBITUARY 
Jesse Jay Ricks 


Jesse Jay Ricks, Chairman of t 
of Union Carbide and Carbon C 
died at his home in Pland 
February 20, 1944, after 
He was 64 years of ag 

Mr Ricks became 
Board of Union Carbide and ¢ 
poration in 194] He had been | 
from October 1925 to May 


Chairn 


Nearly twenty years ago he i 
liberal policy of research that h 
large measure responsible for tl 
the numerous interests of the 
which he h a led 
Mr. Ricks was born 
Illinois in 1879, the son of tl 
B. and Pammiue Letitia Rick 
He received his early ed 
local public schools and 
from the University of Mi 
degree of Bachelor of Phik 


The Michigan Law 


School 


the degree of Bachelor of | 
During his school years at 
was ( l tafi of tl VI 
Levi 

After i to t | 
1903 i Ol i the law 
Meagh i Whitney, ¢ 

ie became a arti { 

r, Wh y, Ricks a S 
i ed il utters for | 
Cor iny In 19 

ind ) | p 
Oompa ] or 
and Carbon Corporation, Mr: 
to New York City to help 
legal arrangement On comp! 
work he joined the law depa 
new _orporation, late 
Counsel 
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Redesign of boiler accessory in welded Monel! 


REDUCED COST 30%, WEIGHT 502 


Change from cast bronze to 
welded Monel sheets also increases 


life of Steam Separator 





* + » * [NCO NICKEL ALLOYS -- - 


MONEL* - “K’’ MONEL* + “S” MONEL* + “R” MONEL* + “KR” MONEL* « INCONEL* + “Z” NICKEL* + NICKEL 
Sheet...Strip...Rod...Tubing...Wire...Castings 
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PRODUCTION CONTROL 
ENGINEER 


Experienced in machine and welding s 
planning and routing jobs. 


Progressive Eastern manufacturer of heat 
change equipment and pressure vessels o 
opportunity in war and post-war work. 


employers, salaries. Box V-137. 





Write complete experience, current and forme: 
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